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PREFACE TO THE SECOND EDITION. 



Since the publication of the first edition of this 
work, in the autumn of 1892, the further experience 
gained as a teacher of medical jurisprudence has sug- 
gested to the author the propriety of giving a brief 
bibliography bearing upon the statements originally 
made in the text of the work as based upon his own 
experience as Coroner's physician to the city of Phila- 
delphia for a number of years. With that exception, 
and the addition of several new figures and tables, the 
text and scope of the work remain essentially un- 
changed. 

HENRY C. CHAPMAN. 

2047 Walnut Street, 
December, 1895. 
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PAET I. MEDICAL JUEISPEUDENOE. 



CHAPTER I. 

Importance of the subject of Medical Jurisprudence — Ordinary and 
Expert Witness— The Coroner's Physician— Kelations of the Medical 
Profession to the Coroner in Cases of Sudden Death, etc 

Medical Jurisprudence, or Forensic Medicine, or 
Legal Medicine, as the subject is often also called, may be 
broadly defined as medicine in relation to Law. Although 
a subject of very wide scope and much practical import- 
ance, it is, nevertheless, usually neglected by the students 
of medicine. It is very desirable, however, that every 
physician should have some knowledge of medical juris- 
prudence. The physician should know what the Common- 
wealth expects of him and has a right to demand of him 
in his professional capacity, and he should know his own 
rights as a medical expert. Every physician, during the 
course of his professional career, may be called upon to 
give testimony in cases of rape, foeticide, infanticide, death 
from poison and from other causes. 

WUneaaea, however, are of two kinds. One is a wit- 
ness in the ordinary acceptation of the term, who testifies 

simply to matters of fact of which he has personal knowl- 
2 17 
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edge. The other is a witness, who likewise testifies to 
matters of fact, but concerning which he has special pro- 
fessional expert knowledge, such as the ordinary witness 
cannot, from the nature of the case, be expected to have. 
A person, for example, happens to be walking in the street. 
He sees a boy run over by a street car, or a man plunge 
a dirk into another ; or the shot of a pistol is heard and a 
man is seen to fall. This person is a witness in the ordi- 
nary acceptation of the term. That is to say, he is liable by 
the law of the Commonwealth to be at any time subpoenaed 
to testify in court to these facts. Such subpoena, when 
served, the witness must obey. Every citizen may be 
called upon to testify to matters of fact of which he has 
personal knowledge. The medical expert witness, how- 
ever, is of a kind different from the ordinary witness. 
He is called upon by the prosecution or defence to give an 
opinion or testimony as to facts concerning which he is 
especially qualified to express an opinion on account of 
his professional training. His knowledge of the particular 
facts of a case, however, will depend entirely as to whether 
he sees proper to make himself acquainted with them or 
not. No law can compel, for example, a physician to 
examine the contents of a stomach, with the view of deter- 
mining whether they contain a poison, if he refuses to do 
so. The physician can excuse himself on the ground that 
he does not feel competent to make the chemical analysis, 
or that the necessities of his practice do not give him suffi- 
cient time to make such analysis, or that giving testimony 
in court at the time of the trial may interfere with other 
professional engagements, etc. The physician may give 
any such reasons he pleases for refusing to undertake a 
medico-legal investigation, and no law can compel him to 
do so. 
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Ordinarily it would be unwise for a young physician 
not to avail himself of an opportunity of giving testi- 
mony in court, since it undoubtedly leads indirectly to a 
great deal of practice and professional preferment gen- 
erally. If the physician does accept this responsibility, 
it is important that he should know exactly what his 
duties will be to the Commonwealth under these cir- 
cumstances, and also what he may expect from the Com- 
monwealth. 

Coroner^ 8 Physicians. — Usually in every large city there 
are appointed by the coroner one or more " coroner's '^ phy- 
sicians, whose duty it is to make all medico-legal examina- 
tions, or a police magistrate or some such oflScial has the 
power to appoint a physician to conduct the same. It is 
obvious that the more attention any one physician gives to 
this kind of professional work, the better qualified will he 
be for performing it ; in Philadelphia the coroner usually 
appoints one physician as coroner's physician, though fre- 
quently he is allowed one or more assistants. 

The compensation of the coroner's physician and assist- 
ants might either be by the fee system or by salary. The 
latter is much preferable, for, if the emolument of the 
office depends upon the number of post-mortem examina- 
tions made, these examinations might be increased need- 
lessly. At the present time in this city the coroner's physi- 
cian and assistant are salaried. Apart, however, from the 
case of the regularly-appointed and salaried coroner's 
physician, any physician may be called upon by the 
Commonwealth or the defendant, in murder cases, for 
example, to give testimony. It is not only desirable, but 
most important under such circumstances, that if the 
physician agrees to give his time to the Commonwealth 
or the defence^ the matter of compensation should be 
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first definitely fixed. If a physician be subpoenaed as an 
ordinary witness, which summons he must obey, and, having 
given his evidence in court, the Commonwealth or the de- 
fence endeavors to obtain an expert expression of opinion 
upon the facts testified to in addition to the testimony as 
to the mere facts themselves, the physician is justified in 
refusing to answer. If, for example, a physician happened 
to see a man stabbed, and is subpceuaed as an ordinary 
witness to testify as to the facts, he must answer questions 
bearing directly upon such facts as he observed. But 
should the judge, prosecuting attorney, or defence ask a 
physician who has been so subpoenaed strictly professional 
questions which an ordinary witness, such as a laboring man, 
could not possibly answer, and which he alone can answer 
ou account of his being specially qualified, the physician 
in justice to himself should refuse to answer them. The 
court has no more right to take advantage of the physi- 
cian's professional knowledge and skill in extorting evidence 
without proper compensation than it would have to take 
his property ; his knowledge is his property, his capital.* 

Rdationa of the Medical Profession to the Coroner. — 
While in a general way it is always proper that every 
law-abiding citizen should contribute to the Common- 
wealth anything that lies in his power, whatever his 
profession may be, by which the ends of justice will be 
attained, it is only right that he should be suflSciently 
compensated by the Commonwealth for so doing. 

In cases of persons dying suddenly, from violence, or 
within twenty-four hours of the time a physician has been 
in attendance, the coroner is notified by the attending phy- 
sician, members of the family, or some one interested in 

* Vide Webb vs. Page : Ist Carrington and Kerwin*8 Nisi Prius Re- 
ports, p. 23. 
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the case. As there is some difference of opinion among 
physicians and lawyers as to the interpretation of the law 
bearing upon such cases^ it is well that the law should be 
stated. By the Act of Assembly, March 22, 1867, it is 
provided : " That it shall be the duty of the coroner of the 
city and county of Philadelphia to hold an inquest on the 
body of any deceased person who shall have died a violent 
death, or whose death shall be sudden ; provided, that such 
sudden death be after an illness of less than twenty-four 
hours, and that no regular practising physician shall have 
been in attendance within said time, or that suspicious 
circumstances shall render the same necessary ; which said 
suspicions shall first be sworn to by one or more citizens 
of said city" Such being the law, the attending physician 
may say that, while in cases of death from violence or occur- 
ring under suspicious circumstances, it is undoubtedly his 
duty to notify the coroner, this law cannot be so inter- 
preted as to compel him to notify the coroner in cases of 
death from chronic disease, even though he may not have 
been in attendance within twenty-four hours of death. 

Let us suppose that a physician, in accordance with that 
interpretation of the law, signs a death-certificate, assign- 
ing some chronic disease as the cause of death, not having 
seen the patient within twenty-four hours, or, perhaps, not 
within a week of death. It is not impossible that in such 
a case suspicions might be aroused after burial, the body 
might be exhumed, and a post-mortem examination might 
reveal poison as the true cause of death. An attending 
physician, under these circumstances, would certainly be 
subpoenaed to appear before the coroner to explain his 
action^ even though he were not held for criminal prose- 
cution. 

It may be urged, however, if the attending physician 
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notifies the coroDer in cases of death from chronic disease, 
in which he has not been in attendance within a period 
of twenty-four hours of death, that the family of the de- 
ceased will be needlessly annoyed. It will be said that, 
on notification of death, the coroner will hold an inquest 
involving the bringing of his jury to the house of the 
deceased, making a post-mortem examination, outraging 
the feelings of the family, etc. As a matter of fact, how- 
ever, there is no necessity that the family should be 
annoyed in the slightest degree. The coroner, being 
notified, will either authorize the attending physician to 
sign the certificate, or send his physician to the house to 
simply inspect the body, and possibly to ascertain if the 
family and friends of the deceased are entirely satisfied as 
to the cause of death. 

On the other hand, let us suppose that the attending phy- 
sician does not notify the coroner in a case of death from 
chronic disease where he has not been in attendance within 
a period of twenty-four hours, and that the attention 
of the coroner is called to the fact that the life of the de- 
ceased was heavily insured, or that the insurance company 
objects to the payment of the premiums on that ground. 
Under such circumstances the coroner is obliged to have 
the body exhumed, a post-mortem examination made, the 
attending physician and members of the family of deceased 
perhaps subpoenaed to appear at his office, the inquest only 
proving that the true cause of death was such as was first 
assigned in the death-certificate. All such trouble and 
annoyance can be avoided in such cases by simply notify- 
ing the coroner. However, therefore, the law bearing on 
such cases may be interpreted, why should the attending 
physician assume any responsibility, and risk future 
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trouble when there is an oflSeial regularly appointed for the 
investigation of such cases ? 

It is sometimes also held by physicians that the law 
cannot compel the attending physician to notify the coroner 
in a case of death from violence, if death be delayed 
several months or years. Such an opinion, however, is a 
misinterpretation of the law, and would not be sustained, 
since it is distinctly stated in the act, without qualification, 
that the coroner shall hold an inquest " on the body of 
any deceased pereon who shall have died a violent death.'' 
Indeed, even if the attending physician were fully satisfied 
that the cause of death could not be even remotely traced 
to some act of violence or injury suffered by the deceased 
years before death, it would be advisable for him to notify 
the coroner to relieve himself of any responsibility, in the 
view of a suit for damages possibly being instituted. 

Whatever views physicians may hold as to the propriety 
of the law regulating the conduct of the coroner, it is well 
for them to realize the authority enjoyed by that official, at 
least in this Commonwealth, before entering into any con- 
flict with him. The office is an exceedingly old one, having 
been in existence hundreds of years, antedating that of 
any of the judges of our courts. He can subpoena any 
one to his office at any hour of any day, and commit for 
contempt. The coroner has an enormous amount of 
authority, if he chooses to exercise it, and if he abuses it 
can give those with whom he comes in official contact 
endless trouble and annoyance. Indeed, so true is this 
that the office has been abolished in many places. Such 
being the case, so long as the office exists, the author would 
recommend to physicians to notify the coroner in all doubt- 
ful cases involving his jurisdiction, thereby saving them- 
selves much annoyance, trouble, and loss of time. 
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CHAPTER II. 

Signs of Death — Ceflsation of Circulation and Respiration — Loes of 
Sensibility of the Eyes to Light — Ashy Pallor— Loss of Heat — Rigor 
Mortis— Cadaveric Spasm — Suggillation— Putrefaction— Conversion 
of Bodies into Adipocere— Length of Time Elapsing since Death — 
Remote and Proximate Cause of Death — Symptoms and Post-mortem 
Appearance of Death from Disease of Brain, Heart, and Lungs. 

It is frequently stated that persons have been buried 
alive, or we hear of individuals having been aroused with 
great difficulty from a state of trance or catalepsy, prema- 
ture burial being thercby fortunately prevented. If the 
slightest doubt prevails as to whether a jierson is dead, a 
physician should certainly not give a death-certificate, still 
less contemplate opening the body. While there is no 
doubt that all accounts of persons being buried alive are 
very much exaggerated, nevertheless, as these statements 
may not be entirely without foundation, it is most import- 
ant that the physician should be familiar with the signs of 
death. There are a number of signs by which a living 
body can be distinguished from a dead body. The con- 
tinuous cessation of the circulation and respiration may be 
regarded unequivocally as indicating death.* It is im- 
possible to conceive of a human being living for any length 
of time — an hour, for example — unless the heart beats or 
the lungs expand and contract. Not unfrequently, however, 
it is very difficult to determine positively whether the 
heart is beating or not, or to state ix)sitively that respira- 
tion has entirely ceased. 

Oessation of drculaiion and Respiration. — It is well 

^ Tidy, Charles Meymott : Legal Medicine^ London, 1882, part i. pp. 
32, 36. 
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known that certain animals, like the marmot, are in the 
habit, during the winter months, of hibernating. This 
condition is one of deep and prolonged sleep. The beats 
of the heart are reduced to three or four to the minute ; 
the respirations are so infrequent, and follow each other 
at such long intervals, that the most experienced and care- 
ful observer will often find it difficult to convince himself 
that the blood is really circulating, and that the animal is 
breathing. Nevertheless, such is the case, for, toward 
the spring, the creature begins to show evidence of return- 
ing vitality. The heart increases in the strength and 
number of its beats, the respiration increases in its 
frequency and force, and with the spring once well set in 
the normal activity of the animal is re-established. 

A similar condition is presented, to a certain extent, in 
the case of human beings in a state of trance or catalepsy, 
and in the case of those who have been suffering from pro- 
longed disease of a low typhoid state. Under such 
circumstances, the heart often beats so slowly and in- 
frequently, the respiratory movements of the chest are 
so slight, that the most careful and closest inspection is 
required to determine whether the patient is alive. In 
such cases, however, if a ligature be bound around one of 
the fingers, the part between the ligature and the end of 
the finger, if the blood is still circulating, will become a 
deep red or purple in color, through the congestion due to 
the arrest of the circulation at that point. But no such 
change will be observed if life is extinct. Further, if 
respiration has not entirely ceased, by placing a mirror in 
front of the mouth the watery vapor exhaled can usually 
be detected through its condensing as a slight cloud upon 
the glass. The presence of such a cloud, however faint, 
is a proof that the person is still living. 
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L088 of sensibility of the eyes to light is a charswjteristic 
sign of death. Wlien a lighted candle is brought near to 
the eye, the pupil contracts, and as it is removed from the 
eye the pupil dilates. This change in the size of the 
pupil may be regarded as a characteristic of vitality ; for, 
though the phenomena may occur within a few hours 
after death, the muscular fibres of the iris, sooner or 
later, like all muscular fibres, lose their power of con- 
tractility. Atropia, also, on account of its effect in 
dilating the pupil, may be used as determining whether 
life is extinct. 

The ashy paUor of the body may be regarded as a sign 
of death, though not a characteristic one, since it is not 
present in death from all diseases, as in a person dying, 
for instance, from jaundice or from yellow fever. 

Loss of Heat, — One of the most remarkable of vital 
phenomena is the power man possesses of maintaining the 
temperature of his body at about 98.6° F. whatever be the 
character of the surroundings, whether the region be tropi- 
cal or arctic, whether the season be winter or summer. 
After death, however, the body begins to lose heat, and at 
first very quickly. During the first three hours after 
death the body may lose perhaps as much as four degrees 
per hour. The temperature then progressively falls at the 
rate of a degree and a half an hour until, within between 
fifteen and twenty-four hours after death, it is that of the 
surrounding atmosphere.* 

Loss of heat is a characteristic sign of death, but there 

are certain conditions which influence the rate at which 

^ Taylor and Wilks : Chiy*s Hospital Bepoi-tSf third series, vol. ix., 
October, 1863, p. 180; Niderkorn: Bigidite cadaveriqae chez l^Homme^ 
Paris, 1872; Burman : Edinburgh Medical Journal^ yo\, xxv., 1880, p. 
993 ; Goodhart : British Medical Jourrud, 1874, p. 303 ; Guy's Hospital 
Bep(yrtSy 1870, p. 365. 
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the body cools. Bodies that are thin and emaciated cool 
more quickly than fat ones, fat being a non-conductor. 
The bodies of young children lose heat more rapidly than 
those of adults, and the bodies of old people more rapidly 
than those of individuals in the prime of life. A body 
that is exposed to the air will lose its heat more quickly 
than when it is inclosed, and a body unclothed will lose 
heat more quickly than if it were clothed. If the room 
in which a dead body is lying be large and airy, the 
heat will be given off more rapidly than if the room be 
a small, close, and confined one. A body immersed in 
water loses its heat more rapidly than when it is exposed 
to the air. 

It should be mentioned in this connection that in per- 
sons dying from yellow fever, smallpox, tetanus, cholera, 
and from some other acute diseases, there often occurs a 
rise instead of a fall of temperature. The cause of this 
increase of temperature, amounting in certain instances to 
as much as 9° F., is not yet understoodc 

Rigor Mortis (cadaveric rigidity), or the stiffening of 
the muscles throughout the body, is a characteristic sign of 
death. Rigor mortis may set in within three to six hours, 
or may be delayed until fifteen to twenty hours, after death. 
It may last only a few moments, or from twenty-four to 
forty-eight hours, or even weeks. The variations in time 
of its appearance and duration appear to depend upon the 
previous condition of the body. The order in which the 
muscles pass into the condition of rigor mortis is a very 
definite one. The muscles of the eye first become rigid ; 
then successively the muscles of the neck, chest, upper ex- 
tremities, and finally the muscles of the lower extremities. 
It should be mentioned in this connection, however, that 
considerable difference of opinion has prevailed among 
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those ^ who have especially studied the phenomena of 
rigor mortis as to the exact order in which the dif- 
ferent parts of the body pass into that condition, as 
well as the time of its appearance and duration. Rigor 
mortis disappears in the same order; that is, the mus- 
cles of the neck relax first. Tlie muscles of the ex- 
tremities may still be rigid, even though the remaining 
muscles are relaxed. After the rigor mortis has entirely 
passed off the general pliancy of the body is restored, and 
decomposition at once begins. Rigor mortis is due to the 
coagulation of myosin, differing in this respect from ordi- 
nary muscular contraction. 

It is often asserted that in certain instauoes, as in death 
from electricity, and in the case of animals hunted to 
death, rigor mortis does not occur. This statement is 
erroneous, inasmuch as rigor mortis is the sequence of 
death from any cause. But, in the instances just men- 
tioned, it is so slight as to escape observation. 

Cadaveric spasm (spasmodic rigidity), or the spasm 
often occurring at the moment of death,' in the case of 
persons who have died from sudden or violent deaths, 
though resembling rigor mortis, and sooner or later pass- 
ing into that condition, is not necessarily identical with it. 
Cadaveric spasm, occurring in cases of suicide, appears to 
be due to all the vital energy having been concentrated in 
the one final muscular effort, and not at all to coagulation 

* Nysten : Recherchea de Physiologie et de CkimU pcUholoyiqv£8, etc., p. 
384 ; Sommer : De Signis Mortem Humanis Ahsdvlem ante Puiredinis Ac- 
cesmm Indicantibusy Havniae, 1833 ; Particula Posterior Caput Octavium, 
p. 185 ; Larcher : Archives des Genirales Medtcine, vol. i., 1862, p. 686 ; 
Maschka : Handbuch der Gerichtlichen MededUy Dritter Band, TiibiDgen, 
1882. 

^ Brinton : American Jcywmal of Medical Seiencef January, 1870 ; Og- 
ston : British and Foreign Medical Review^ April, 1857, p. 303. 
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of the myosin of the musde. The weapon in such ceases 
is often grasped with sach firmness tliat at\er death it 
requires considerable force to remove it. 

Sugffittation. — In connection with the signs of death, 
the condition known as cadaveric limdity or supination 
may appropriately be mentioned. It is the result of the 
settling of blood in the capillaries, and gives rise to vio- 
let-colored or livid patches, whicli, while at first iso- 
lated, afterward coalesce. Such discoloratious ai*e ob- 
served in the most dependent parts of the body, such as 
the back, under surface of the neck, calves of the legs, etc. 
When occurring in the lungs and other internal organs, 
cadaveric lividity is known as hypostatic congestion. 
Cadaveric lividity is sometimes mistaken for a bruise. 
The latter condition can, however, readily be distinguished 
from cadaveric lividity, since, if a bruise be divided by a 
scalpel, either effused blood or a clot will be found. 

PtUrefadiorty or the decomposition of nitrogenous sub- 
stances by certain bacteria, with the development of gaseous 
foul-smelling products, is usually regarded as the most posi- 
tive sign of death.^ The length of time intervening between 
death and the beginning of putrefaction varies very con- 
siderably according to the conditions of the body as well 
as those of the surroundings. Thus, fat and flabby bodies, 
those of new-born children, and of women dying in 
childbirth, putrefy rapidly, probably on account of the 
amount of fluid present in the bo<ly under such circum- 
stances. The bodies of persons dying from exhaustive 
diseases, such as typhus fever, or from injuries involving 
the bruising and mangling of the IkkUcs, or from |H)iHon- 
ous gases like carbonic oxide, etc., undergo putrefaction 

* Flfigge, Dr. C. : Miero-organvmUf translated by W. W. Chcyne, 
hoadon, 1890, p. 608. 
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quickly. Putrefection is retarded, however, in cases of 
death from alcohol, phosphorus, arsenic, and certain 
narcotic poisons. While the phenomena of putrefac- 
tion are undoubtedly due, as already mentioned, to the 
presence of certain bacteria, the products of the decom- 
position of the albuminous substances being subsequently 
modified by the oxidizing action of the atmosphere, present 
under ordinary circumstances, nevertheless, the rapidity 
of the process will be greatly influenced, not only by the 
amount of moisture present in the atmosphere, but by the 
temperature of the latter. 

Indeed, putrefaction is ari'ested in the presence of per- 
fectly dry air. Thus, in the sandy deserts of Arabia and 
Africa, a dead body, losing rapidly its fluids, dries up and 
mummifies, while bodies buried naked or but very little 
clothed in wooden cofiins, in shallow graves to which 
the air has ordinarily access, putrefy rapidly. The in- 
fluence of tempemture in promoting or retarding putre- 
&ction is well shown by the fact that bodies putrefy more 
rapidly in summer than in winter. Indeed, putrefaction 
is entirely arrested at a temperature of 32° F., as well 
known ; bodies of men and animals buried in ice for nearly 
a hundred years have been found in a state of perfect 
preservation after exhumation. The temperature most 
favorable to putrefaction appears to be between 70° and 
100° F., a temperature of 212° arresting it. Putrefec- 
tion is undoubtedly due to the presence of bacteria, its 
progress being modified by the condition of the body at the 
time of death, the age and sex, the amount of moisture in 
and the tempemture of the atmosphere. Nevertheless, as it 
has been observed that the decomposition of bodies of the 
same general character buried in the same kind of coflSns 
and graves varies very considerably, there must be other 
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conditions than those just referred to, and not so well 
understood in their effects, that influence the rapidity of 
putrefaction. 

It may be mentioned that bodies putrefy more rapidly 
in air than in water, and more rapidly in air or water than 
in earth. Inasmuch as putrefaction is influenced by so 
many conditions, it is impossible to state exactly when it 
will first appear or the length of time before a body will 
entirely be decomposed. As a general rule,^ it may be 
said, in the case of bodies exposed to the open air, that 
within a period after death of from one to three days in 
summer, and three to six days in winter, there appears a 
greenish or greenish-yellow spot upon the abdomen about 
three inches in diameter, accompanied by the peculiar 
odor of putrefaction. The eyeball at the same time be- 
comes soft and yielding. During the next succeeding few 
days — ^three to five — this greenish discoloration spreads 
over the body in coalescing spots. Within ten days the 
epidermis begins to loosen, and at the same time blisters 
with fluid begin to form. The chest and abdomen be- 
come at the same time distended and swollen with the 
gases which in the mean time develop. The sphincter ani 
becomes relaxed, and reddish streaks appear along the 
course of the blood-vessels. By the end of two or three 
weeks the blisters have broken, maggots have made their 
appearance, and the nails have loosened. The develop- 
ment of gases continuing, the abdomen becomes very 
much distended. The penis is now enormously swollen 
and shapeless, and the scrotum is enlarged, in some cases, 
to the size of a child's head. The hairs of the head are 
loose and can readily be pulled out. Within a period of 
from four to six months the walls of the body-cavities 

^ Casper : Handbook of the Practice of Forensic Medicine^ 4 vols., Lon- 
don, 1861, vol. i. pp. 33, 37, 40, 62. 
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burst open, discharging their contents. The brain runs 
out ; the soft parts have either become pulpy or have dis- 
appeared. The softened flesh falls away from the bones, 
the skeleton thereby becoming exposed. The sexes finally 
become undistinguishable, except in the case of the uterus 
being recognized, the last of the internal organs to putrefy. 
As a general rule, the order in which the internal organs 
putrefy is quite a regular one. Inferences from their con- 
dition as to the time elapsing since death are far more 
trustworthy, therefore, than those based upon an examina- 
tion of the body externally. The first part of the body to 
putrefy internally is the mucous membrane of the larynx 
and trachea, which becomes in color a dirty red, at the 
same time that the abdomen becomes greenish externally, 
as just described. The next organ to decompose is the brain 
of young infants. Then follow the stomach and intes- 
tines. In this connection it should be mentioned that the 
ordinary post-mortem redness of the mucous membrane of 
the stomach often resembles so closely that due to poison- 
ing, that the superficial examiner might be readily de- 
ceived, and attribute such a condition to poison having 
been taken. The spleen, omentum, and mesentery, and 
liver, if healthy at time of death, may resist putrefaction 
for several weeks. The brain in the adult, though a soft; 
structure, does not usually putrefy before the fourth or 
fifth week. The next organs to putrefy are usually the 
heart and lungs. Then follow the kidneys, oesophagus, 
pancreas, diaphragm, and arteries. The last organ to de- 
compose is the uterus. In certain cases the uterus has 
been recognized even seven months after death. This fact 
is an important one, as we shall see hereafl;er in considering 
such questions as the possibility of a pregnancy having 
e^i^iated; of a foeticide having been committed, etc. 
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Conversmi into Adipocere. — ^Under cei'tain circumstances^ 
a dead body, instead of undergoing putrefaction in the ordi- 
nary manner, is converted into the substance known as 
"adipocere," so called on account of its general resem- 
blance to a combination of fat and wax.^ Adipocere, being 
chemically either ammonium or calcium stearate or oleate, 
is probably produced through the combination of a fatty 
acid of the fat with the ammonium resulting from the de- 
composition of the nitrogeneous tissues, the ammonium 
being often replaced afterwards by calcium. The forma- 
tion of adipocere being therefore a saponification, the 
presence of water, as might be expected, is essential to its 
production. Dead bodies are, therefore, converted into 
adipocere only in graves containing water, or in wet or at 
least very moist soil. Inasmuch as dead bodies lying in 
water for any length of time may be converted into adipo- 
cere, it becomes a matter of importance to determine the 
length of time required for such conversion, since it will 
enable the medical examiner to state, in a general way at 
least, how long the body has been lying in the water when 
it was found. As the result of observations and experi- 
ments it may be said that, on the average, the body of a 
new-born child will be changed into adipocere afl«r re- 
maining in water between five and six weeks. An adult 
body requires, for complete conversion into adipocere, one 
year if immersed in water, and thi'ee years or more if 
buried in wet earth.' 

Lefngth of Time Elapsing since Death. — Having de- 
scribed in a general way the signs of death, there still 

* Fourcroy : Annates de Chimie^ tome v., 1790, p. 154 ; tome vii. p. 17 ; 
Chevreui : ibid., tome xcv. p. 5 ; Orfila et Lesueur : TraiU des Ez- 
humaiuma juridiqv£8j tome i., Paris, 1831, p. 351; Schauenstein in 
Maschka, vol. iii. S. 445. 

* Devergie : MSdecine Ugcdej tome i., Paris, p. 97. 

3 
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remains for consideration the question as to the medical 
examiner being enabled from such signs alone to deter- 
mine positively the length of time which has elapsed 
since death. That it is highly important that the medical 
examiner should be able to give such testimony has been 
well shown in cases of murder^ such as those in which the 
defendant proved an alibi^ but in which it was also proved 
by the medical testimony that the wounds causing the 
death were not inflicted during the period that the defend- 
ant claimed he was absent. It must be remembered, how- 
ever, notwithstanding the verdict of guilty in the cases 
just referred to, that any estimate as to the length of time 
elapsing since death based upon post-moi*tem examination 
alone can only be approximative. In a general way, 
therefore, it can only be stated in the case of the body 
being unburied and exposed to the atmosphere, that if the 
body is only slightly cold and the jaws beginning to 
stiffen, the eyes glazed and the eyeballs sunken, death has 
occurred within a period of from fifteen minutes to four 
hours. If, however, the entire body be cold and rigid, 
the abdomen has turned green and the odor of putrefaction 
is perceptible, the body is cold and pliant, and there is cadav- 
eric lividity, the rigor mortis having passed away, death 
has taken place within from one to three days in summer 
and from three to six days in winter. If greenish-brown 
stains and dark red lines are found extending more or less 
over a greenish-yellow body, together with relaxation of 
the sphincter ani muscle, then death has occurred within 
a period of from eight to ten days in summer, ten to 
twenty days in winter. If the entire body is green, the 
chest and abdomen enormously distended, if open blisters 
are found over the skin, and maggots in the muscles, the 
nails falling out, the color of the eyes unrecognizable, then 
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death has occurred within a period of from two to three 
weeks in summer, of from four to six weeks in winter. If 
the contents of the chest and abdomen have been dis- 
charged, some of the bones bare, the eyes enormously 
swollen, death has taken place within a period of from 
four to six months. Whatever be the remote cause of death 
in any particular instance, whether it be due to disease, 
injury, wounds, or fractures, it may be referred approxi- 
mately, at least, to an arrest of the action of the brain, 
heart, or lungs. In order to be able to determine the 
cause of death, the medical examiner should be familiar 
with the symptoms of death as due to the three causes 
just mentioned, together with the post-mortem appearance 
accompanying them. 

Symptoms and Post-mortem Appearances of Death from 
Diseases of the Brain, Heart, and Langs, — The symptoms 
of death beginning at the brain, or coma, are stupor, 
insensibility to external impressions, loss of conscious- 
ness, slow, stertorous, irregular breathing; the respira- 
tion and circulation ceasing as the medulla becomes 
affected. The post-mortem appearances presented in the 
case of death beginning at the brain are effusion of blood 
into the cavities, due to apoplexy, rupture of the blood- 
vessels from fracture of the skull, embolism, abscess, con- 
gestion, and compression. Death beginning at the heart 
or syncope may be due to a deficiency in the quantity of 
the blood or anaemia ; or in the quality or asthenia. Death 
from anaemia may be caused by rupture of an aneurism, or 
from a uterine hemorrhage, or from a division of a large 
vessel like the carotid artery. The symptoms of such con- 
ditions are paleness, lividity of lips, dimness of vision, 
vertigo, slow, fluttering, weak pulse, ringing in the ears, 
hallucination, with more or less delirium and nausea and 
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loss of brain power. On post-mortem examination the 
heart is usually found contracted and empty, especially if 
the latter is examined shortly after death. 

Death due to the asthenic condition occurs in fatty de- 
generation of the heart, in exhaustive diseases of any kind, 
starvation, and in poisoning from prussic acid. The symp- 
toms in such cases are cold hands and feet, lividity of lips, 
nose, and extremities, great muscular weakness, feeble 
pulse, senses and intelligence retained usually till the last. 
After death the heart is found contracted, or its cavities are 
dilated and flabby, and contain blood. 

Death beginning at the lungs, or asphyxia, is caused by 
mechanical obstacles, such as foreign bodies in the air- 
passages. Respiration may be arrested by spasm of the 
glottis, due to nervous excitement, or by paralysis of the 
respiratory muscles. The symptoms of a person dying 
from asphyxia are lividity of the face, great dyspnoea, 
vertigo, loss of consciousness, and convulsions. In death 
from aspliyxia the venous system and the right side of 
the heart and lungs are found filled with dark blood. 
The left side of the heart and the arterial system, if rigor 
mortis has set in, are, however, usually found empty. 

Whatever may be the remote cause of death, the imme- 
diate cause is then to be looked for in the brain, heart, or 
lungs. A characteristic set of symptoms precedes death 
accompanied by characteristic post-mortem appearances in 
most cases. The medical examiner should be able, there- 
fore, to usually determine at the least the approximate cause 
of death. It sometimes happens, however, that notwith- 
standing that the symptoms are known, and that a most 
careful post-mortem examination has been made, the cause 
of death cannot be positively determined. Under such 
circumstances it may be supposed that there has been a 
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sudden stoppage of the heart through reflex nervous in- 
hibition, as occurs in persons who have drunk cold water 
when in an overheated condition, or as the result of some 
violent emotion. In such cases no post-mortem lesion of 
any kind may be found. It can only be said then that 
death may be supposed to have been due to some nervous 
influence. It is not worth while, however, for the medi- 
cal examiner to guess or speculate about the cause of death. 
The most prudent course to pursue, in reply to any ques- 
tions, is to admit that the cause of death cannot be stated. 
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CHAPTER III. 

Manner of making Post-mortem Examinations in Medioo-legal 
Identification of the Dead— Coroner's Inquest— Conduct of the Med- 
ical Witness in Court. 

Autopsies. — In cases of sudden death, or death from 
violence, or death under suspicious circumstances, the 
coroner views the body, and if not satisfied as to the cause 
of death, directs his physician to make a post-mortem 
examination, the extent and thoroughness of which will 
depend entirely upon his discretion. It is essential that 
the results of the examination should be recorded at once 
in a book kept for that purpose, the examiner not waiting 
until he reaches his home, trusting to his memory for the 
facts. Neither should the record of the post-mortem ex- 
amination made in one book at the time be transferred 
later to another book, since the objection may be made 
that the two records are not the same. It is needless to 
add that the coroner^s physician should have his name 
and address distinctly written in his note-book, so that in 
case it is lost, it may be advertised for, or the opportunity 
afforded for its return to its owner without delay. 

Before recording the results of the post-mortem ex- 
amination, the place, the year, the day of the month, and 
the hour of the day should be noted by the examiner. 
The deceased must then be identified from their own per- 
sonal knowledge, and not from hearsay, by two witnesses 
who knew the individual upon whom the post-mortem is 
to be made.^ The height of the deceased should then be 

^ The medico-legal questions as to the importance of the corpus 
delicti of proving that a death took place are well considered in 
Wharton and Stills : Medical Jurisprtidence, 3 vols., fourth edition, 
Philadelphia, 1884, vol. iii. p. 613. 
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determined, the examiner being always provided for this 
purpose with a tape-measure. This may become an im- 
portant part of the testimony in certain cases, like that 
of murder, since it may be claimed that the deceased 
being a taller man, and presumably heavier and stronger 
than the defendant, the murder was committed in self- 
defence. The body of the deceased should, therefore, be 
weighed. In a properly-equipped morgue means are 
provided for this purpose. In their absence the weight 
of the body can at least be approximately estimated, and 
an idea can be obtained as to whether the deceased was 
strong, well-built, muscular, or weak, sickly, emaciated. 
The temperature of the body and surrounding atmosphere 
should be noted ; that of the morgue would usually be 
constant ; but if the post-mortem examination be made 
elsewhere — in a bar-room, in a yard, or in a field — the 
temperature would be variable, according to circumstances, 
season of the year, etc. If the medical examiner be called 
upon to make an examination of a dead body in the place 
where it was first found, it is very important that all the 
surroundings should be most carefully and critically ob- 
served. If the dead body be found in a room, for ex- 
ample, its condition should be noted as to the position of 
the tables, chairs, china — whether the room was in order 
or confusion, the latter being probably the state in the case 
of there having been a struggle. The floor, walls, doors, 
windows, and furniture should be carefully examined for 
blood-stains or stains of any kind, foot-marks. The con- 
dition of the clothing of the deceased should be noted as 
to whether it was cut or torn, etc. Indeed, no fact of any 
kind that could directly or indirectly aid in determining 
the cause of death, or lead to the arrest and conviction of 
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the murderer, if murder has been oommitted, should fail 
to be recognized and recorded by the medical examiner. 

A thorough examination having been made of the body 
externally, and the situation, extent, and nature of the 
external injuries having been noted, if any such be present, 
the body should next he examined internally.^ In making 
the internal examination it is best to begin with the head, 
except in cases of asphyxia, as in such cases if the bead is 
opened first the blo<Kl is apt to run out of the right side 
of the heart. The scalp having l)een divided, and the 
two i)arts evertetl, the skull, after it has carefully been ex- 
amined, should then be sawed through in such a manner 
that the calvaria' can securely he replaced. The dura 
mater, having been inspected, should then be divided and 
the condition of the arachnoid and pia mater be observed. 
The brain before removal should be examined as to con- 
gestion of its vessels, laceration of its substance, extravasa- 
tion of blood, etc. After removal of the brain the base ot 

^ Orth, Dr. Johannes : (hmpend of Diagnosis in Pathologieal AnaJbomy^ 
mth directions for making Post-mortem Examinations^ translated by F. E. 
Shattuck, M. D., and G. K. Sabine, M. D., New York, 1878 ; Virchow, 
Professor Kudolph : Post-mortem Examinations with especial reference to 
Medico-legal Practice, translated by J. P. Smith, M. D., Philadelphia, 
1880 ; Casper : op. cit., vol. i. p. 87. 

' The word calvarium, often used synonymously with eo/vano, does 
not appear, so far as known to the writer, to have been made use of by 
Latin authors. The neuter plural caloaria was used, however — for ex- 
ample, by Ennius in his description of certain marine animals : ** Poly* 
pus Corcyrse, Calvaria purgina acarnse. Purpura, Muriculi, Murex, 
dulces quoque echini " (Enniarias Poesis Bdiqaia, Li[)se9e, 1854, p. 167). 
The acarnse mentioned by Ennius are probably the fish referred to 
under that name by Aristotle and Pliny — the Pagellus ocAome of 
Cuvier. Apuleius also uses the word calvaria^ not, apparently, in the 
same sense in which that word is used by Ennius as parts of the 
Acame, but as if the calvaria were distinct animals, the latter being 
referred to as "Marina calvaria'' (L. ApiUeii, Opera Omnia, Lipsee, 
1842, pp. 520, 531). 
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the skull should be carefully examined for fractures. The 
condition of the brain should be noted as to its consistence, 
color, the existence of tumors, abscesses. The spinal column 
should next be opened through its whole extent, and the 
cord removed, and its condition noted. The thorax and 
abdomen should then be opened by making an incision 
extending from the root of the neck to the pubes, dividing 
the cartilages of the ribs, and the sterno-clavicular liga- 
ments, and reflecting the sternum. The heart and lungs, 
larynx and trachea should be at once examined in situ, 
and after removal, parts of the organ being preserved. The 
stomach having been ligated at both the cardiac and pyloric 
orifices, each orifice being secured by two ligatures, should 
then be removed by cutting between the two ligatures at 
each orifice, and placed in a clean glass jar. The intestines 
should be removed and preserved in a similar manner, 
though separately from the stomach. The condition of the 
liver, spleen, pancreas, kidneys, and uro-genital apparatus 
should be noted and portions of the organs preserved for 
microscopic examination if necessary. 

WEIGHTS OF ORGANS OP ADULTS.'' 

Heart, male II oz. 

« female 9 ** 

Brain, male 49i" 

" female 44 « 

Spinal cord 1-1} " 

Liver 50-60 " 

Pancreas 2i-3J " 

Spleen 5-7 " 

Lungs (together), male 45 " 

Lungs (together), female 32^' 

Thyroid body 1-2 " 

Thymus at birth J ** 

Kidneys (together) 9 ** 

^ Woodman and Tidy : A Handy-Book of Forensic Medicine, etc., p. II. 
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Weights of Orgam </ AdyUi—Oontinued, 

Suprarenal capsules 2 dr. 

Prostate gland ^ 

Testicles (together) f-1 oa. 

Uninipregnated uterus 7-12 dr. 

The post-mortem examination having been concluded^ the 
calvaria should be replaced in position, the parts of the 
s(»lp inverted, and the latter as well as the abdominal 
walls brought together and securely sewed.* 

Identification. — Ordinarily the dead body submitted for 
medieval examination is either entire or almost so. Not 
infrequently, however, the body has been purposely muti- 
lated after death, by a murderer, for example, with the 
view of escaping detection, or as in cases of death from 
fire, explosions, railroad accidents. Under such circum- 
stances, when often only parts of the body or bodies can 
be recovered for examination, the highest anatomical skill 
may be requisite for the identification of the remains or 
the determination of the cause of death. But little diffi- 
culty, however, should be experienced in determining, for 
example, whether the bones recovered be human or not, if 
the greater part of the skeleton, especially if parts of the 
skull, be submitted for examination. It is only when a 
bone or a fragment of a bone has been obtained, as from 
the ruins of a fire, that mistakes as to their true nature 
are likely to be made by the medical examiner. Inas- 
much as the bones of the domestic animals have been 

^ In this connection it should be mentioned that in cases involving 
life or death the post-mortem examination should be thorough, lest the 
defence urge that the true cause of death be other than that alleged. 
In more than one case through such neglect has the prosecution failed 
to convict, owing to some organ not having been examined (Taylor, 
Alfred Swayne : Manual of Medical Jurisprudence, eleventh American 
edition, by Clark Bell, Esq., Philadelphia, 1892, p. 23). 
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frequently mistaken for those of man, even by physicians, 
if the examiner be in doubt as to the nature of a bone, it 
would be better for him to submit it to a comparative 
osteologist for determination, rather than to trust to his 
own judgment, unless specially qualified by previous osteo- 
logical studies to give an opinion on the subject. 

As regards the skull more especially, there is usually no 
diflSculty in determining whether a skull be a human one. 
The particular race, however, cannot always be indicated, 
for while there is no difficulty, for example, in distinguish- 
ing a Caucasian skull (Fig. 1) from that of a typical negro 

Fig. 1. 





The facial angle of Camper; in 
European crania usually it does not 
exceed SO'' (a, b, c, d, lines forming 
the facial angle). 



Facial angle of Camper : in the Ne- 
gro about 70° (a, 6, c, d, lines forming 
the facial angle). 



(Fig. 2), it is not only difficult, but often impossible to 
exactly identify the many forms of skull intermediate in 
character between the two. In the identification of human 
remains the sex, age, and stature are usually to be deter- 
mined. Inasmuch as the skeleton of the male differs from 
that of the female as regards the size, weight, strength of the 
bones, in the relative development of the ridges and promi- 
nences serving for the attachment of the muscles, and more 
particularly in the size and shape of the pelvis (Figs. 3, 4), 
all of which peculiarities are fully described in works on 
anatomy, there is usually no difficulty if the skeleton is 
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entire in determining whether it be that of a male or a female. 
If, liowever^ a single bone or a fragment of a bone be sab- 

Fio. 3. Fio. 4. 





Male pelrU. Female pelvia. 

luittod for an examination it is often so difficult to deter- 
mine tlie sex that no positive opinion should be expressed. 
The age of a body can be approximately at least in- 
ferreil from tlie development of the teeth and the extent 
of the ossification of the bones. It is important, there- 
fore, tluit the medical examiner should be familiar with 
the jK^riod and onler in which the teeth appear and the 
bones ossify. In the jaws of a child at full term there 
ai*e usually found the rudiments of twenty primary and 
four stH)ondary or jvermanent teeth, twenty-four teeth in 
all. The avonige date of the eruption or cuttmg of the 
primary or milk teeth is as follows : The four central in- 
cisoi^s apjH'ar fix)m five to eight months after birth, the 
four lateral incisors from seven to ten months, the four 
anterior uiolai^ fn>m twelve to sixteen months, the four 
canines fvom fourteen to twenty months, and the four pos- 
terior molars from eighteen mouths to three years.* At a 
perioil of life varying between six and seven years the 

^ B^l, T.: Amtom^^ Fh^tUolo^y cmd DtMosw </ the Tetthy 1837, ppc 
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jaws contain forty-eight teeth — twenty milk teeth and 
twenty-eight permanent teeth situated behind the milk 
teeth, which they will replace as the former are shed. 
The order in which the permanent teeth appear is as fol- 
lows : The four anterior molars appear at seven years, the 
four central incisors at eight years, the four lateral incisors 
at nine years, the four anterior premolars at ten years, 
the four posterior premolars at eleven years, the four 
canines at about twelve years, the four second molars at 
about fourteen years,nhe four posterior molars at from 
eighteen to twenty-one years of age. As a general rule, 
the teeth of the lower jaw appear first, but in this respect 
there are exceptions, as also in the order of the appearance 
of the teeth. It should be mentioned in this connection, 
also, that in cases of rickets the cutting of teeth is often 
delayed, while in syphilis it is premature.* In the latter 
case the teeth have a notched appearance, and often crumble 
away. With the loss of the teeth and progressive absorp- 
tion of the alveolar processes due to age, the lower jaw 
undergoes a marked change in the widening of the angle 
of its neck, and in the diminution of the width of its body, 
imparting to the mouth that expression so characteristic of 
the aged. 

The degree of ossification of the lower epiphysis of the 
femur (Fig. 5) is one of the most certain signs of the age 
of the foetus and of the new-born child.^ Thus if no os- 
sific deposit be found in the cartilaginous epiphysis of the 

* Saunders, Edwin : " The Teeth a Test of Age, considered with Refer- 
ence to the Factory Children/' addressed to the members of both houses 
of Parliament, London, 1837, p. 42. 

' Woodman and Tidy : Handy Book of Forensic Medicine and Toxi- 
cology^ London, 1877, p. 623. 

' B^clard : Nouvelle Journal de MHeciiie^ Chii^rgie el Pharmame, tome 
iv., 1819, p. 113; Casper: op. cit., vol. iii. p. 23. 
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femur it may be stated that the tbetus has not jet reached 
tlieeiglitli niontli of intrauterine life. If the oesi fie deposit 
has attained a diameter of about one line the foetus baa 
readied full term. If the oseific deposit measures more 




than one-quarter of au inch the child has lived after 
birth for some little time. The length of the skeleton 
of the child at birth is usually about sixteen inches. 
Ossification begins at the extremities of most of the long 
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bonea at the end of the first year, and progressea from that 
time on until ossification ia completed. The epiphyses of 
all the long bones ai-e usually found united to their shaf^ 
in the male at about twenty-four years, in the female at 
about twenty-two years. After ossification has once been 
completed it is extremely difhcuh, if possible, to deter- 
mine exactly the age from an examination of the skeleton 




alone. It may be mentioned, however, that the bones 
of the sternum (Fig. 7) are usually found ununited until 
after forty,' those of the sacrum (Fig. 8) and os coecygis 
until sixty years of age. The height of a body may be 

' Goy and Ferrier; iVintiptot of Foreniir Medicine, LonJon, 1S81, p. 
36; Wharton and Stilld: Mcdirat JuriKprudttnee, 3 vols., fourth edition, 
Philadelphim, ISB^ vol. iii. p. 470. 
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approximately estimated from the skeletoD, the latter 
boiug eutire, by placing the boues in position and addiug 
from one iiurh and a half to two inches to the length to 
supply the missing soft parts. In the absence of the skull 
there should be added about ten inches to the height of 
the spine of the seventh cervical vertebrse from the ground. 

A skeleton may be identified as that of some particular 
person many years even after death through the presence 
of deformities, fractures, callus, etc. The production of 
callus is the result of the reparative process that takes place 
in the case of fractured bones, and its presence proves that 
some time must have elapsed between the time of fracture 
and death. The absence of such callus in cases of death 
following fractures would clearly indicate that death fol- 
lowed soon after the injury causing the fracture, and that 
in the case of fracture of the skull the injury was the cause 
of death. Under certain circumstances it may become a 
matter of importance to determine from an examination of 
the skeleton alone the length of time that the body has 
been buried. It may be said that ordinarily within ten 
years aft«r burial the soft parts of a body entirely disap- 
pear; the bones, however, may resist decomposition for 
thirty or forty years, particularly if the surrounding soil 
is dry. It is well known, however, that the skeletons of 
individuals buried in leaden or in stone coffins have been 
found in a tolerable state of preservation even aft«r a lapse 
of more than a thousand years. 

Medical Witnesses at the InqueM. — After the coroner 
has held his inquest, and the coroner's physician and the 
witnesses have given their testimony, and the jury sub- 
mitted their verdict, the defendant, in case of the verdict 
being guilty, is then remanded to the district attorney's 
office. The case then comes up before the grand jury, to 
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which the coroner's physician states substantially what he 
has already said at the coroner's inquest. If the grand 
jury finds a true bill the case then goes to court; the trial 
is set for a certain day, is finally held, and the coroner's 
physician is subpoenaed for the third time to appear in 
court. 

If the court is aware that the coroner's physician or any 
of the medical experts engaged in the case have large 
practice or are connected as lecturers with any particular 
medical schools, etc., it is very considerate, as a general 
rule, arranging its business so as to inconvenience them as 
little as possible. It is incumbent, however, upon the 
physician, whether he be the coroner's physician or retained 
as an expert for the defence, to treat the court with every 
possible respect, to be always punctual in attendance, and 
if he be unavoidably delayed by professional exigencies, 
to send the court word explaining the cause of non-attend- 
ance. The court, however, will not submit to any of the 
physicians subpoenaed straggling in at any hour of the day 
with no excuse to offer for their non-attendance but de- 
tention by their every-day practice. 

Conduct of Medical Witnesses in Court — At the trial, 
the medical witness, if he be the coroner's physician, is 
examined first by the prosecution, by the district attorney. 
Having given testimony, he is cross-examined by the 
counsel for the defence, and is then usually re-examined 
by the district attorney, and here as a rule, the ex- 
amination ends. In giving evidence in court, the medi- 
cal witness should always maintain a dignified, composed 
demeanor. He should never be arrogant or show any 
irritability, still less lose his temper, however much he 
may be annoyed by the examination or cross-examina- 
tion. He should never forget that the object of the 
4 
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prosecution is to elicit all the evidence that will lead to 
conviction ; the object of the defence to try to rebut, break 
down all that the prosecution hopes to establish. The 
medical witness should so answer that he can be heard by 
the whole court, addressing himself more particularly to 
the jury. Ilis answers should be brief and given in the 
simplest language, all technical terms being avoided as 
much as possible. Finally, the medical witness should 
never be ashamed of saying in open court that he does not 
know. The court does not expect the medical witness to 
know everything. Nothing is more foolish for a witness 
than to hazard a guess in answer to a question for fear of 
being thought ignorant. 

Dying declarations^ it may be mentioned in this con- 
nection, are accepted in law as evidence without being 
sworn to. It is naturally presumed that all statements 
made at such a solemn crisis must be sincere, believed at 
least to be true by the dying pei'son even if subsequently 
shown not to be so. The attending physician under such 
circumstances having expressed the opinion that the patient 
is dying and in sound mind, a magistrate should be sum- 
moned to take down any statements that the dying person 
may wish to make. Should it not be possible to obtain 
the services of a magistrate, then the attending physician 
can take down the dying declarations. The physician 
should, however, limit himself to writing down the exact 
words of the dying person without offering any interpre- 
tation whatever. The statement should be read over to 
the dying person and if possible his signature to it 
obtained. 



«. ^ V ^ 



MEDICAL JURISPRUDENCE AND TOXICOLOGY. 51 



CHAPTER IV. 

Medico-legal Definition of Wounds — Comparison of Wounds with 
Weapon inflicting them and Clothes of Deceased — Incised, Contused, 
Penetrating Wounds — Suicidal, Homicidal, Accidental Wounds — 
Gunshot Wounds — Causes of Death from Wounds. 

Medico-Legal Definition of Wounds, — A wound, from a 
purely surgical point of view, is regarded as a solution 
of continuity of the soft parts occasioned by external vio- 
lence. The medico-legal idea of a wound is, however, 
far more comprehensive, embracing all injuries of the 
body, external or internal, with or without a solution of 
continuity of the skin, produced suddenly by external 
violence.^ As the danger of a wound will depend on 
the age and constitution of the person, its position, the 
weapon by which it was inflicted, the amount of hemor- 
rhage, and numerous other circumstances, it is impossible 
for a physician to state positively whether a wound will 
prove fatal or not. Wounds at first apparently trivial 
have subsequently, in many cases, as is well known, been 
the cause of death. The medical witness should, therefore, 
express himself most cautiously if he replies at all to the 
questions so often asked, " Will such a wound prove fatal?" 
" Was such a wound necessarily mortal ?" 

In making a post-mortem examination in cases where 
death is due to wounds, it is most important that the 
medical examiner should satisfy himself, not only that the 
wound was the cause of death, but also that the remaining 
organs were healthy, or at least were not in such a condi- 
tion that death could be attributed in any way to them, or 

* Beck, T. B. and J. B. : Elements of Medical Jurisprvdencey eleventh 
edition, Philadelphia, 1860, p. 282. 
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to any other cause than the one assigned. On moiie than 
one occasion lias the defendant been acquitted owing to 
such n^^lect; giving rise in the minds of the jury to the 
doubt as to whether disease or the wound was the real 
cause of death. On the other hand, as in a celebrated 
case, the defendant would have been convicted of murder, 
it being in evidence that the deceased, a young girl, had 
received from him a severe beating, had not the true cause 
of death, the poison taken, been well established by the 
medical examination.^ 

In cases of death from wounds the medical examiner 
should carefully note their exact situation^ direction, and 

Fig. 9. 
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Human hair. 1. The hair of a child. 
2. Hair of an adult. 8. Pointed ex- 
tremity of the hair of the eyebrow, 
a. Transverse section of the hair showing 
the cortical and medullary portion, and 
air-cells in the centre of the cylinder. 



Human hair with the tubu- 
lar sheath as torn out by foroeu 



extent. If the weapon by which the wounds were known 
or supposed to have been inflicted has been obtained, it 

» Wharton and Still4: op. cit., voL iii. p. 216. 
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should be compared hy the medit^l examiner with the 
wounds themselvea, so that, ou subsequent examination, he 
can positively state whether such wounds as were found 
could have been inflicted by the weapon submitted. The 
clothes of the deceased should be carefully inspected, and 
any reuts, cuts, or tears found compared witli the wounds 
in the body and with the weapon by which they were in- 
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the accused, should be examiued with the microscope and 
compared with those of the clothing worn by the deceased. 

As a general rule, human hairs (Fig. 9) can readily be 
distinguished from those of animals, or from fibres of 
cotton, silk, wool, etc. The hairs of the lower animals, 
some of which are represented in Figure 10, differ in 
many respects from those of man, being generally coarser, 
thicker, shorter, and less transparent. Microscopically, the 
most striking differences in hairs are presented by the cells 
and linear markings of their cortical portions. The fibres 
of cotton (Fig. 1 1 , 1 ) are flattened bands disposed in a spiral 
or twisted manner. Those of linen (Fig. 11, 2) are rectili- 
near, tapering to a point and presenting pointed markings 
at unequal distances. Silk fibres are cylindrical in shape, 
almost entirely free from markings, and refract light power- 
fully. The fibres of wool are rather irregular in form and 
unequal in thickness. 

The importance of making a thorough post-mortem ex- 
amination in cases of death from violence is well shown 
in cases of persons crushed to death, as by a heavily-loaded 
wagon. ^ It is well known that, although the external signs 
of violence in such cases may be limited to a few abrasions, 
the internal injuries causing death may be of the most ex- 
tensive and serious character. 

Character of Wounds, — Wounds are usually described 
as being incised, lacerated, contused, punctured, or pene- 
trating. Incised wounds may generally be recognized by 
the regularity and evenness of the cut; and it might natu- 
rally be supposed that they would be made by cutting 
weapons, penetrating wounds being supposed to be inflicted 
by pointed instruments, and contused wounds by blunt ones. 
It must be admitted, however, that in certain cases, as in 

^ Casper : op. cit., vol. i. p. 112, case xl. 
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wounds inflicted by broken glass or china, which resemble 
exactly incised wounds, it might be very difficult to say 
how the wounds had been made. Indeed, it is impossible 
for the medical examiner, though often asked, to state 
positively whether a wound was inflicted with a particular 
kind of weapon. 

Suicidal Wounds. — It often becomes important to deter- 
mine whether a wound was inflicted before or after death. 
In the case of an incised wound this is not very difficult, 
since, if made before death, the edges of the wound are 
everted and are more or less filled with coagulated blood, 
principally of an arterial character, or with granulations, 
pus, or sloughs, if any length of time has elapsed before 
death. Contused wounds, if made during life, are char- 
acterized by ecchymoses, suggillation, or the black-and- 
blue discoloration due to the rupture of small vessels, and 
the effusion of blood into the cellular tissue under the 
skin. The progressive changes of color — purple, black, 
violet, green, yellow— exhibited by ecchymoses serve not 
only to indicate whether the bruise was made before or 
after death, but also as to the length of time elapsing 
since its production. Thus, for example, within twelve 
hours after the injury, and in some cases immediately 
afterward, the color presented by the bruise is that of a 
purplish-black; by the third day it has become violet; 
by the fifth or sixth day, green ; and by from the 
eighth to the tenth day, yellow. The latter color grad- 
ually disappears by from the twelfth to the fourteenth 
day, the skin reassuming its natural hue and presenting 
no trace of the discoloration. The situation, extent, and 
direction of a wound and the position in which the 
weapon was found should most carefully be observed 
and noted by the medical examiner, as it may become 
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essential under certain circumstances to determine whether 
the wound was suicidal, homicidal, or accidental.' In 
cases of persons taking their own lives, the mouth, fore- 
head, the region over the heart, etc., are usually chosen if 
fire-arms were used ; the throat or heart if the wounds 
were inflicted with cutting instruments. While ordinarily 
accessible parts of the body are selected by suicides, it 
must not be forgotten that insane persons, in committing 
suicide, have inflicted wounds upon themselves in most in- 
accessible parts, such as the back of the head and neck. 
It is well known that insane persons have killed them- 
selves by falling backwards, their heads striking upon some 
hard substances, or by shooting themselves through the 
back of the head. The fact of a person being found dead 
shot through the back of the ear might suggest that the 
wound was homicidal. It would not, however, prove it ; 
since it is well known that insane persons have taken their 
lives in that very way. Incised wounds of the throat, es- 
pecially if the direction of the wound be from left to right, 
the deceased being right-handed, are usually regarded as 
presumptive of the death being suicidal. 

Homicidal Wounds, — It should be remembered that a 
very common way of committing murder is by cutting 
the throat of the victim, the murderer standing behind ; 
a wound inflicted in such a manner would resemble that 
committed by a suicide. On the other hand, the irregu- 
larity of the wound often observed in such cases, and 
sometimes submitted as a proof that the wound was homi- 
cidal, and attributable to the resistance offered by the 
deceased in his struggle for life, might just as well be ac- 
counted for on the supposition that it was suicidal and due 

^ Casper : OerichUiche Leichen CEffnungen^ Erstes Hundert, Berlin, 
1853, S. 17. 



MEDICAL JURISPRUDENCE AND TOXICOLOGY. 57 

to the nervousness and indecision of the deceased. A 
homicidal can usually be distinguished from a suicidal 
wound by its direction. Thus, for example, if a man 
were found dead with a wound in the neck of such a char- 
acter that it could be positively stated that the weapon had 
been partially turned and withdrawn, and again plunged 
into the neck in a different direction, as is sometimes done 
by German butchers,^ the proof would be strong of the 
wound being homicidal. Or, if the nature of the wound 
in the neck indicated that it had been made by cutting 
from within outward, as is often done by English butchers 
in the killing of sheep, it would be strong presumptive 
evidence that murder had been committed. 

Accidental wounds are usually found in such parts of 
the body as are exposed. If wounds, the nature of which 
might otherwise lead to the supposition that they had 
been made accidentally, are found upon both sides of the 
body, the presumption would then be that they were 
homicidal. 

Gunshot wounds are essentially contusions. Owing, 
however, to the vitality of the parts struck being destroyed 
by the projectile, there ensues a process of sloughing. In 
this respect gunshot wounds differ from ordinary wounds. 
They differ very much in appearance, according to the 
nature of the projectile, to the distance from which the 
piece was discharged, etc. As a general rule the hemor- 
rhage following a gunshot wound is not very great, unless 
some of the large vessels are wounded. It should be 
mentioned, however, that though the external hemorrhage 
may not be very great, owing to the form and size of the 
wound, the internal hemorrhage may be so severe as to 
prove fatal. If the weapon be in close proximity to the 

' Kopp's JahrbueheTf Ereter Jahrgang, 1808, S. 143. 



58 A MAKtTAL OF 

body at the moment that it was discharged, the wouud 
made is largo, tlie skin is denuded, blackened, and partly 
burned. The hair or the clothes are also usually scorched. 
The orifice of entrance of the missile, if it be a ball, is 
depressed and larger than that of the exit orifice.* The 
character of the entrance orifice of the wound will depend 
upon the sliape of the missile, the velocity with which it 
was travelling, and the distance from which it was fired. 
Thus, a wound made by a conoidal ball, like that of a 
minie rifle, is linear in form. Such a wound produces but 
little external, though considerable internal, injury. On 
the other hand, the wound made by a rifle ball is ragged 
and large. A ball after entering the body may, as is well 
known, be so deflected from its course by striking a bone 
or a tendon, etc., as to pass entirely around the body and 
so reach finally the point of entmnce. If a gunshot wound 
be caused by a load of shot, the appearance presented will 
depend upon the distance from which the shot was fired. 
If the weapon discharged be within twelve inches of the 
body, the wound will usually be a single one. Beyond 
that distance each shot will make a single individual 
wound.^ It should be mentioned that a single shot 
might cause death, as in the case of the wounding of 
the aorta. Serious, if not fatal, wounds may be caused by 
wadding and gunpowder alone if the weapon be within 
three or four inches of the body. 

Causes of Death from Wounds, — ^With reference to the 
committing of suicide by means of fire-arms, it may be 
mentioned that in fully four-fifths of the cases reported 

^ According to some authorities, the exit is larger than the entrance 
orifice (compare Casper, vol. i. p. 266; Woodman and Tidy, p. 1116; 
Wharton and Stills, vol. iii. p. 234). 

^ Lachese : Annales de Hygiene pMiquej Paris, 1836, p. 359 ; Gasper : 
op. cit., vol. i. p. 266. 
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the part of the body selected for the infliction of the 
wounds was the head, the mouth being the part more par- 
ticularly choseu.' Under certain circumstances it may 
become important for the medical examiner to be able to 
state, in the case of death from wounds, the real cause of 
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death, whether immediate or remote. The immediate 
cause of death from a wound is either hemorrhi^ or 
shock, the latter being the result of a powerful impression 
made upon the nervous centres. Of tlie remote causes 
of death from wounds the most common are tetanus or 
' De Boismont: Pu SuUidt, d«Dii€me edition, Paris, 186d, p. 681. 
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lock-jaw, erysipelas, hospital gangrene, surgical opera- 
tions, including the use of ether or chloroform. The 
danger of wounds depends, to a great extent, upon the 
parts of the body affected. Thus scalp wounds are not 
usually dangerous unless followed by erysipelas. It should 
be remembered, however, in cases of wounds of the head, 
that a fracture or effusion of blood upon the brain, or con- 
cussion, may be produced by a blow, even though the scalp 
be uninjured. It is most important that the effects of 
concussion should not be mistaken for those of intoxica- 
tion. Unfortunately in too many instances persons arrested 
upon the charge of intoxication have died in station-houses 
from concussion of the brain, when their lives might have 
been saved had medical attendance been summoned. 

Wounds of the face are not usually dangerous unless the 
orbit be involved, as in penetration of the orbital plate by 
the point of an umbrella thrust into the face. The danger 
of wounds of the neck is due to the presence of the great 
vessels, the division of which, in case of the throat, gives 
rise to severe hemorrhage. The trachea and larynx may 
be divided, however, without necessarily proving fatal, 
unless the blood flows into the trachea in such quantity 
as to cause death. Death from wounds of the chest is 
usually due to hemorrhage from the heart, lungs, or great 
vessels. In cases of wounds of the abdomen, involving the 
liver, stomach, or intestines (Fig. 12, 1 , 2, 3), the cause of death 
is frequently peritonitis. With regard to wounds of the blad- 
der (Fig. 12, 8) it must be borne in mind that, if distended, it 
may readily be ruptured by a blow upon the abdomen, 
the cause of death being usually peritonitis. Frequently, 
however, under such circumstances, there may be no signs 
of external injury. In wounds of the spine the danger is 
proportional to the extent to which the spinal cord is in- 



MEDICAL JURISPRUDENCE AND TOXICOLOGY. 61 

volved, death taking place instantaneously if the medulla 
or upper portion of the spinal cord be wounded. The 
danger in wounds of the generative organs is due to the 
severe hemorrhage which usually ensues. In the male 
sex, in the case of the insane, castration and amputation 
of the penis are frequently self-inflicted. 
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CHAPTER V. 

Blood-stains — Chemical, Microscopical, Spectroecopical Methods of 
Investigation — Coagulation of Blood— Conditions Inflaencing Coag- 
ulation. 

Not unfrequently, in cases of murder, it becomes 
necessary to determine if certain dark stains, such as are 
found on a knife, linen, underwear, pieces of wood, etc., 
were made by blood. The appearance presented by blood- 
stains will vary according to their size, shape, and color. 
Usually the stain consists of distinct spots ; it may, how- 
ever, be a mere streak or film. The color of recent blood- 
stains is red, that of old ones brown or brownish-red. It 
will be more or less modified according to the nature of the 
material upon which the blood has fallen. Thus the color 
of blood upon soft wood, lineu, or cloth is dark ; that upon a 
polished metallic surface is shining, the spots presenting in 
the latter case cracks radiating from the centre. There are 
three methods of examining stains supposed to have been 
made by blood, the chemical, the microscopical, the spec- 
troscopical, all of which, on account of the importance of 
the subject, merit at least a brief description. 

The chemical method of investigation is based upon the 
fact that the haemoglobin of the blood is soluble in cold 
water. If the suspected blood-stain is in sufficient quan- 
tity and not so old that tlie haemoglobin has been con- 
verted into haeniatin, by proper manipulation a solution 
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of the coloring matter of the blood can be obtained and 
then tested. If the article stained be a linen shirt, for 
example, a small piece should be cut out and suspended 
in a test-tube containing cold distilled water. In a few 
minutes, or longer, if the stain be an old one, the color- 
ing matter of the blood will pass into the water, color- 
ing it red. If the stained material to be examined is 
attached to wood or a knife-blade, it must be scraped 
or cut off and then soaked in water. Should the solu- 
tion be not complete, a trace of citric acid or a little 
ammonia may be added, the latter not affecting the color 
of the solution. The solution so obtained should then 
be heated in a test-tube over a spirit-lamp. If the solu- 
tion be that of the coloring matter of the blood, it will 
coagulate, the red color will disappear, and a brownish- 
green material will be precipitated. In this way a solution 
of the coloring matter of the blood may usually be dis- 
tinguished from other red solutions, such as those of red 
prints, logwood, kino, madder, cochineal, which do not 
coagulate when heated, and which change their color when 
ammonia is added. 

Stains made by red paint or by lemon-juice on iron, 
while slightly resembling blood-stains, can be distinguished 
from the latter through their color becoming a bluish, 
inky black on addition of tincture of galls, ferro-cyanide 
of potassium, or by other tests for iron. Another test for 
blood, that known as the guaiacum test, is based upon the 
fact that the resin of guaiacum when oxidized assumes a 
sapphire-blue color, and that this change in the color of 
the resin can be induced by the addition of blood and per- 
oxide of hydrogen together, but not by the addition of 
blood alone. A convenient way of applying the guaiacum 
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test, frequently made use of by the writer, is to add a few 
drops of a freshly-prepared tincture of guaiacum to a 
small quantity of water, by which the resin is precipitated. 
The water holding the resin in suspension is then divided 
into three portions. To the first portion a few drops of 
peroxide of hydrogen dissolved in ether are added ; to the 
second portion a few drops of the solution supposed to con- 
tain the coloring matter of the blood. In neither case 
will any change in the color of the I'esin be observed. 
Now to the third portion add a few drojis of the suspected 
solution and of the etherized peroxide, and at once the resin 
will assume a sapphire-blue color. Should the solution be 
turbid through excess of the resin, a few drops of alcohol 
will instantly clear it. It should be mentioned in this 
connection that the resin of guaiacum in the presence of 
peroxide of hydrogen is oxidized, turns blue by the ad- 
dition of bile, saliva, red wine, as well as by blood. The 
color of bile and saliva, however, should serve to dis- 
tinguish these secretions from blood, while in the case of 
red wine several hours are required to produce the blue 
color 111 the resin. It will be observed that the existence 
of blood is not directly proved by the chemical tests just 
described, but is inferred from the presence of its coloring 
matter or haemoglobin, and in most cases is only pre- 
sumptively established. 

The microscopic method of proving the existence of 
blood depends on the ability of the examiner to treat 
the material submitted to him in such a way that if it 
be blood the corpuscles, and more especially the red ones, 
may be sufficiently restored to admit of identification 
under the microscope, or at least to enable him to obtain 
the crystalline forms developed through changes in their 
coloring matter. The separation of the corpuscles from a 
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material consisting of pieces of linen, wood, or iron stained 
with blood mixed with dirt, etc., is a far more difficult 
operation, however, than that of demonstrating simply the 
presence of blood-crystals. If the material submitted for 
examination is a piece of linen, for example, stained with 
what is supposed to be blood, a piece of it should be cut 
out and placed upon a clean glass slide and moistened with 

Fig. 13. 

O " 

Blood-Corpuscles (X 450). 

a solution consisting of one part of glycerine to seven 
of water, or with a solution of common salt having a 
specific gravity of that of the serum of the blood. The 
specimen should then be covered with a thin cover-glass 
and examined with the microscope. By this method, if 
the stain be blood, and not too old, the red blood-corpus- 
cles and sometimes the white ones as well will be usually 
brought into view. If the material suspected to be blood 
is in the form of a clot, on a knife-blade, for example, a small 
portion of it should be scraped off with a needle on to a 
perfectly clean glass slide. A thin cover-glass being pressed 
firmly down on the fragment until it is reduced to powder, 
the glass slide is then placed upon the stage of the micro- 
scope. A drop of distilled water being allowed to flow slowly 
from the margin of the cover-glass toward the powdered 
material, if the latter be blood the corpuscles will gradually 

make their appearance, and, although faint and colorless, 
5 
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are usually sufficiently definite in outline to admit of 
identification. 

A red blood-corpuscle of man (Fig. 13), as seen in 
freshly-drawn blood, may be described as a biconcave 
disk, a mass or cell of protoplasm without a cell wall 
or nucleus, and with a diameter in its greatest width on 
an average of g^^Q^ th of an inch. 

Micrometer. — Inasmucli as there are obtained from sup- 
posed blood-stains certain bodies having the size just men- 
tioned, and as this is usually regarded as one of the strong- 
est proofs that such bodies are red blood-corpuscles, the 
method by which they are measured must be described. 
The instrument used for this purpose by the microsco- 
pist is an eye-piece micrometer, that is, an eye-piece 
upon the glass of which have been ruled a number of 
parallel and equidistant lines, which, on being projected 
upon the field of the microscope, will be seen by the ob- 
server to cover any objects visible there and to define their 
limits. To use the eye-piece micrometer, the value of the 
spaces between the lines must be determined for the par- 
ticular magnification, since these will vary with the ob- 
jective and the length of tube used. To accomplish this, 
there is placed upon the stage of the microscope a glass 
slide upon which have been ruled a number of parallel 
lines separated from one another by distances of -^th, 
5-^^th, and T^^th of an inch respectively (Fig. 14). Let 
us suppose, for example, that the magnifying power used 
is such that ten lines of the eye-piece micrometer corre- 
spond exactly to the space between two of the lines upon 
the stage micrometer that are separated by 1 ^^q ^t h of an 
inch, the value of the spaces between the lines of the eye- 
piece micrometer will be then equal to lotoo ^^ ^^ ^^ inch, 
and an object covered by four such spaces as a white 
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corpuscle (Fig- 14, W) would have a diameter therefore of 
lotgo^^ = TS^TT*^ ^^ *^ inch. It is obvious, however, 
that with such magnification a red blood-corpusde, if its 
diameter be ff^Vlfth of an inch, will be covered by less than 
four such spaces, and by more than three, since ^^Vo^^ ^^ 
an inch is less than xirJirir^'^ ^^^ more than j o^oo th of an 
inch. As the red corpuscles, in order to be measured, 
must lie within the space between two lines the value of 
which is known, and further, as the edges of the corpuscle 
must be exactly in contact with the two lines circum- 
scribing it, an object-glass and length of tube must be 
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Lines of Eye-Pieoe Micrometer, projected upon Stage Micrometer, as seen with 

different magnification. 

used so that exactly 32 lines of the eye-piece micrometer 
can be counted within a space of yj^j^th of an inch, as each 
space will then be equal to g^^^^ th of an inch, and will 
exactly cover the red corpuscles (Fig. 14, R). 

Such a simple micrometric arrangement as that just 
described (Fig. 14) will suffice for determining whether 
bodies supposed to be red corpuscles have an average 
diameter of -^^^th. of an inch, and, approximately at 
least, the diameter of larger or smaller bodies. It is 
obvious, however, that if the body to be measured was 
the gQ^Q^ th of an inch in diameter, in order to measure it 
accurately the magnification (Fig. 14) would have to be 
so altered that the space of the j^th of an inch would 
contain exactly thirty lines instead of thirty-two. To 
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avoid the iooonvenience of altering the magnifitntion in 
each case — which alteration would necessitate altering the 
length of the tube or changing the ohjective, or both — 

Fio. 15, 1. 



t\ 



microsoopists make use of a, tbrm of micrometer eisentially 
the same as that used by astronomers in measuring the 
apparent diameter of the heavenly bodies. This con- 
U8t8 of an oouhur (Fig. 15, l) through which may be seen 
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projected upon the stage micrometer a fixed line A, and 
two movable lines a, 6. The latter can be moved across 
the field of the microscope by means of a wheel (not rep- 
resented in the figure), the distance traversed by either of 
the threads from the fixed line being determined by the 
number of divisions through which the wheel is rotated 
(Fig. 15, 3). As an illustration of the manner in which 
this is accomplished, let us suppose that the thread b is 
made to coincide with the fixed line A of the ocular, and 
the latter is made to coincide at the same time with the 
line B of the stage micrometer (Fig. 15, 2), and that the 
wheel is turned through one hundred divisions ; that is, 
makes one complete rotation. It will be observed that the 
line b will traverse the space between the lines B and C 
of the stage micrometer, stopping at and coinciding with 
the line C. By the turning of the wheel through one 
hundred divisions the line b has, therefore, been made to 
traverse the space of the pj-g^th of an inch, the space be- 
tween B and C of the stage micrometer having been so 
graduated ; consequently, if the wheel be turned through 
ten divisions, the line b will be made to traverse the 
YQ^th of an inch, and so on proportionally. The rela- 
tion between the space traversed by the line 6 of the ocu- 
lar and the number of divisions through which the wheel 
is turned having been experimentally determined by 
means of the stage micrometer, the latter is removed, and 
the object-glass holding the object to be measured is 
substituted in the field of the microscope. To determine 
the size of the latter, it is only necessary then to turn the 
wheel until the body to be measured (Fig. 15, 3) is exactly 
circumscribed by the fixed line A and the movable line 6 
of the ocular, and to read off the number of divisions 
through which the wheel has been turned to accomplish 
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this ; for example, yiir^^ ^^ ^^ ^^^ * ^^ divisions of 
wheel : : a; : 20 divisious : 

X = 3^th of an inch = diameter of body. 

It is evident, however, that if the wheel must be rotated 
through twenty divisions and a fraction of a division in 
order to bring the body to l)e measured between the lines 
^1 and 6, that fraction might be such that even with a 
vernier attached to the wheel it would be impossible to 
get an exact reading, and consequently the measurement 
would only be approximate. 

It is a matter, however, of the greatest difficulty with 
high powers to adjust accurately the divisions of the 
eye-piece micrometer, whatever form of instrument may 
be used, to either those of the stage micrometer or to 
the margins of the objects to be measured, even with 
all the ingenious accessory contrivances that have been 
devised to facilitate the operation. Indeed, it must be 
admitted that the measurement of so small a body as the 
red corpuscle, even when made by a most skilful micro- 
scopist and with the best of modern instruments, from the 
very nature of the case can never be anything but an ap- 
proximate one. If the measurement of the red blood- 
corpuscle from freshly-drawn blood and under the most 
favorable circumstances is at best only approximative, 
how much more so must such measurement be in the case 
of a blood-stain where the size of the blood-corpuscle will 
depend upon the relative amount of the fluid absorbed 
that was ustKl in its preparation for microscopical examina- 
tion? Indeed, one of the greatest difficulties experienced 
in restoring the form of the blood-corpuscles obtained from 
a blood-stain is to prevent them becoming distorted, 
swollen, or even bursting from excessive absorption of the 
fluid used in their preparation. The size of a corpuscle, 
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as obtained from a blood-stain, can only be regarded then 
as representing approximately the size of the corpuscles of 
such blood. Further, it must be borne in mind, in this 
connection, that while about ninety out of every hundred 
red corpuscles, whether the blood be that of man or other 
mammals, have the same diameter, the latter depending 
upon the species ; of the remaining ten corpuscles, some 
are larger, some smaller than the average corpuscle. That 
being the case, if it just so happened that only the ex- 
ceptionally small corpuscles were present, the blood, though 
human, might be erroneously regarded, on account of the 
small size of the corpuscles, as that of a dog, for example, 
in which the corpuscles are smaller than those of man. 
On the other hand, if the blood examined was that of a 
dog, but only the exceptionally large corpuscles were 
obtained, such blood, on account of the large size of its 
coi^puscles, might improperly be considered as human. 

It must be admitted, therefore, that while the red blood- 
corpuscles of the mammalia can be shown by measurement 
to differ in size (see table), the blood examined being 
freshly drawn in each instance, red blood-corpuscles as 
obtained from blood-stains cannot be positively identified 
by such a method as human red blood-corpuscles. Any 
evidence offered as positive proof based upon micrometric 
methods that blood is human, as distinguished from other 
mammalian blood, must be regarded as only circumstantial 
at best, for the following three reasons mentioned above : 
1. The micrometric method is approximative. 2. The 
size of the corpuscle restored is variable, depending upon 
the amount of fluid absorbed. 3. The size of the cor- 
puscles varies, even in the blood of the same mammal. 
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Tablk of Uiak)1>-Corpuscli->» (Diameters iu fractions 
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Cat 
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Turtle 
Viper 
Lizard 
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Am^ibia, 






Aniphiuma y^ 

Proteus 7^ 

Siren ^ 

Menopoma -g^j 

Fishes, 

■I ike • • snoQ 

Perch ^^ 

Lamprey ^A? 



The red blood-corjmseles of man and the mammalia 
generally can be readily distinguished, however, from 
those of birds, reptiles, and fisjies, the latter being not 
onlv relatively of larjre size, but oval in form and nu- 
(ikuited (Fig. 16). It should be mentioned, in this con- 
nection, that the red corpuscles of the camel and llama are 
oval, and that those of the lamprey are somewhat circular. 
No difficulty should arise on aexjount of this circumstance, 
for, as in the case of the camel ida), the corpuscles are 
without a nucleus, though ovoid in form; while in the 
lamprey the corpuscles are nucleated, even if circular. 
The fact that the red corpuscle of a bird diifers in form 
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and iD mze frani that uf a mammal is important from a 
medico-legal point of view. Aa an illustration, let us 
suppose that in the ease of blood-stains found iii a wagon 




in which a per.sou waa suspected to have been murdered, 
tlic ejcplanatiou offered by the person accused of the crime 
waa tliat the blood spilled was that of a chicken which 
had been killed hy him for market. If, after examinatioii, 
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tlio exiH'rt t4>stilif<) that tlie ird blood-oorpuBdes obtained 
iWini the I)Iikh1 were round and without nucleus, that 
tt<stiiiiiiiiv alone would prove tliat the statement of the 
ili'lenilaiil was liilst-, and would be presumptive evidence 
I't'^iilt, and nuj^Ut li<ad to the confession of the crime and 
111 ciHivii'tiou, 




lihiixl-cniHliilK [Y"\ff. 171, due to the cn-'stalliration of 
the htt'ino^^l»biu or ooloriug matter of the blood, confiti- 
tule an ini{H>naut jii\H)f' of the cxistouiv of blood.' The 
bliHHt-frvsliiIri can 1*0 Kwlily obtained from freshly-drawn 
liutimn bliKHl liy ('va|Mirating a drop of the blood to dry- 
ness on a ^lass slide, adding a drop of distilled water, and 
allowing tlu' watt-r to evajwrate under a thin glass cover. 
The glass slide having l>oeu transferred to the stage of the 
niiorosi-oiH', the ervstals will soon appear in certain forms 

ill ; Drageadorf in Maachka, 
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and sizes, but usually as small prisms.^ If the blood sub- 
mitted for examination has, however, undergone changes 
such as would have occurred in the case of a blood-clot, 
the following will be found a convenient method of ob- 
taining the crystals : Triturate the substances suspected to 
be blood in a mortar with a little common salt, add glacial 
acetic acid, and warm the mixture till bubbles appear; 
then set aside to cool. If the substance so treated con- 
tains hsematin, that is, modified haemoglobin, crystals of 
hsematin hydrochlorate will appear as rhombic tablets, 
stars, or crosses. The presence of such blood-crystals may 
be regarded as proving that the material from which they 
were obtained was blood, but not necessarily human blood, 
since the crystals of the blood of certain animals are un- 
dist inguishable from those of man . Therefore, the presence 
of blood-crystals as evidence that a suspected material from 
which they have been obtained is blood is even of less 
value from a medico-legal point of view than the presence 
of blood-corpuscles, since the microscopist is unable, from 
the form of the latter at least, to distinguish the blood of 
the mammalia from that of other vertebrata. 

The spectroscopic method of investigating blood-stains 
is based upon the fact that blood interferes with the trans- 
mission of certain rays of light, and that it gives rise to 
what are known as the dark absorption bands of the blood 
spectrum. It is well known that when sunlight is trans- 
mitted through a prism it is decomposed into the seven 
colors: Violet, indigo, blue, green, yellow, orange, red. 
If, however, a weak solution of arterial blood be placed 

^ Another method is to mix together in a watch-glass a drop of blood 
with glacial acetic acid in excess, and evaporate to dryness slowlj over 
a spirit lamp. The mass so obtained, when viewed under the micro- 
scope, will usually exhibit the crystals in great numbers. 
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between the source of light and the prism, two dark 
bands will appear (Fig. 18) in that part of the spec- 
trum previously occupied by the yellow ray, and more 
particularly in that portion of the yellow ray adjoining the 
orange and green rays, the two dark bands being sepa- 
rated by that part of the yellow ray still transmitted 
through the blood. If the arterial blood be now replaced 
by venous blood, or simply deoxidized, as can be done by 
appropriate means, the two dark bands will disappear, and 
in that part of the spectrum where the yellow ray was 
transmitted there will appear one dark band, while that 
part of the spectrum lying on either side of the dark band 
will be occupied to a small extent by the yellow ray. By 
means of the spectroscope not only can a suspected mate- 
rial be proved to be blood and arterial distinguished from 
venous blood, but blood in general can be distinguished 
from that which has absorbed carbonic oxide gas, as also 
from solutions of acid alkali and reduced hsematin, the 
dark bands presented by their spectrum being different in 
each instance (Fig. 18). The spectroscopic method is the 
most convenient, reliable, and delicate of the different 
methods which have been described for investigating blood- 
stains. 

The spectroscope employed in medico-legal examinations 
is the same as that used in chemical and physical re- 
searches, the essential parts being shown in Figure 19, 
or it may consist simply of a spectroscopic attachment to 
a microscope. The delicacy of the spectroscopic method 
of investigating blood-stains is such that a solution con- 
sisting of one grain of hsemoglobin, upon which the absorp- 
tion of the light depends, to a pint of water will interfere 
with the transmission of strong sunlight sufficiently to 
render the two dark bands visible. It thus becomes pos- 
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nble, by means of a spectroecope, to state positively that 
stains yeare old on wood, linen, or iron, even when found 
in a putrid condition, were made by blood. It is true ■ 
that the spectra of solittions of the coloring matter of tht 
pctaLs of cineraria,' of coobiaeal, madder, and other redJ 
dyes, present dark bands in their spectrum, but their site 

Fio. 20. Fio. 21. 
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ation ia either not exactly the same as those of the blood I 
spectrum, or they cau be distinguished from tiiose of the I 
latter by tlie actiou of ammonia and potassium sulphate. 

The spectroscopic methixl of iuvestigating blood-staios, I 
reliable and delicate though it may be, does not enable the j 
examiner to state that a suspected material is human blood, 
but only blood. By none of the methods, therefore, of 
examining blood-stains, whether chemical, mici'oscopic, or 
spectroscopic, can human blood be distinguished positively 
from that of other animals. 

Coagulalioji of Blood. — One of the most remarkable I 
properties of the blood is its power of separating into clot. I 
and serum, due to the coagulatiou and subsequent shrink- f 
age of its fibrin (Figs. 20, 21), the process being com- 

' Of the difTerent ZQcnEtma useil liy the writer to obtain the colof' 
ing matter from the petals of uini^rariu, glacial acetic acid wss found Ut 
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pleted outside the body within a period of from 10 to 12 
hours. 

BLOOD. 

BtSwe CbagukUion, After Coagulation, 

Water, ..^^ ( 

Albumen, ^> -j Serum. 
Salts, -^ I 
Fibrinogens^ , 

J> I Clot. 

Corpuscles, ^'^ 

Conditions Influencing Coagulation of Blood, — While 
the blood does not usually coagulate in the living body, it 
almost invariably does so in the dead body, and within 
a period varying between 12 and 24 hours. There are 
various conditions which influence the coagulation of the 
blood within and without the body, some of which are 
better understood than others. Only those conditions in- 
fluencing coagulation which may have an importance from 
a medico-legal point of view need be here considered. 
Blood flowing from a small orifice coagulates more quickly 
than when flowing from a large one ; more quickly when 
it is received into a shallow rough vessel than when in a 
deep smooth one. The coagulation of the blood is retarded 
or even prevented when mixed with solutions of sodium 
sulphate and carbonate. Rapid freezing will prevent the 
coagulation of the blood ; blood so frozen will, however, 
coagulate if carefully thawed. A temperature of from 32° 
to 140° F. favors coagulation. The menstrual blood is kept 
in a more or less fluid condition by the vaginal secretions. 

The medical expert is often asked to express an opinion 
as to how much blood the body of the deceased contained. 
While it is impossible to state exactly how much blood 
there is in any human body, it may be said that on an 
average there is one pound of blood for every eight 
pounds of body-weight; that is, there would be about six- 
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teen pounds of blood in the body of a man weighing one 
hundred and twenty-eight pounds. This estimate is based 
upon the fac^t that twelve pounds of blood were collected 
during the execution by beheading of a criminal weighing 
one hundred and twenty-eight pounds, and that four 
pounds of blood were obtained after the execution by 
washing out the blood-vessels. 
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CHAPTER VI. 

Burns and Scalds — Death from Suffocation by Strangulation — Hanging 

— Drowning. 

A BURN may be defined, medico-legally, as an injury 
produced by the application of a heated substance to the 
surface of the body, while a scald results from the appli- 
cation of a liquid at about its boiling-point. The effects 
of burns and scalds upon the body are essentially the same. 
Burns vary in their intensity from a mere redness of the 
skin to a complete carbonization of the body. 

The danger from burns depends more on their extent 
than upon their depth. This is due to the fact that the 
excretory and heat-regulating functions of the skin are 
interfered with in proportion to the extent of the skin 
involved. 

It may be stated, as a general rule, that if one-third of 
the body, or even one-third of the skin, be severely burned, 
the burn will probably prove fatal. Death in the case of 
burns is usually due to shock, though often caused by suf- 
focation, exhaustion, or gangrene. It must be remem- 
bered, however, that the result of burns will be very much 
influenced by the age and constitution of the individual 
and the part of the body affected. Thus, for example, 
burns are more dangerous in the young than in the old ; 
more so on the trunk of the body than on the limbs ; more 
so if in separate patches than when continuous, supposing 
the parts burned are of equal extent. 

The post-mortem appearances observed in cases of death 
6 
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from burns are not very constant AiQOUg those frequently 
noticed, however, are capillary injection of the macous 
membrane of the alimentary canal and bronchi, perfora- 
ting ulcers of stomach and duodenum, and serous effu- 
sion of the ventricles of the brain. It has frequently 
occurred that the body of a person murdered has been 
bunied after death, in the hope that the death might be 
attributed to accident, and so enable the murderer to 
escai)e the consequences of his crime. It may become, 
therefore, very important in medico-legal cases for the ex- 
aminer to be able to state whether a body was burned 
during life or after death. Among the facts that may be 
mentioneil as proving that burns had been inflicted during 
life an important one is the presence of blisters and par- 
ticularly of blisters containing serum. It is true that 
blisters may be produced a few minutes after death by 
heat ; but when so produced they contain air, not serum.* 
It should be mentioned, however, that in the case of drop- 
sical persons blisters containing serum might be produced 
by the application of heat aftx^r death. On the other hand, 
the absence of blisters does not prove that .a body was not 
burned during life, since blisters do not necessarily result 
from burns. Further, blisters, even when present, are 
sometimes so modified by the effects of the heat when 
intense as to be unrecognizable. Another proof that a 
body has been burned during life is the presence of a red 
line around the burn, the color of which gradually fades 
away into that of the surrounding skin. This red line 
remains after death, and cannot be produced by the appli- 
cation of heat to the dead body. It must be admitted, 
however, that it is often extremely difficult to state posi- 
tively whether a body has been burned during life or after 

^ Christison : Edinburgh Medical Joumcd, 1831, p. 32D. 
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death. Indeed, if a dead body be found completely charred, 
it would be impossible to decide whether the individual 
had been burned alive or not. 

Deaihjrom SuffocoMon. — Death from suffocation, whether 
by strangulation, hanging, or drowning, or however pro- 
duced, is due in each instance to the same cause — ^the 
deprivation of the system of air, or asphyxia. • Apart from 
the three principal modes of death from suffocation, which 
have just been referred to, and which will be consid^:^ 
separately, there are other modes of death from suffocation 
less common than those mentioned, but occurring so fre- 
quently as to demand some attention. Thus, for example, 
infants are frequently suffocated accidentally from being 
too closely wrapped up, or from being rolled upon by their 
mothers, often so intoxicated as to be unaware of what they 
are doing. Children, feeble persons, and drunkards have 
been suffocated by falling into ash-heaps, dirt-piles, etc. 
The passage into the larynx of marbles and whistles acci- 
dentally swallowed by children, of half-chewed meat bolted 
through over-haste in eating — a habit unfortunately too 
common even in adults — is a not uncommon cause of suf- 
focation.^ Occasionally, suffocation is intentionally pro- 
duced, as in cases where individuals, having determined to 
commit suicide, force foreign bodies, like balls of hay, for 
example, down their own throats. Death from suffocation 
may be, however, homicidal as well as accidental or 
suicidal. Indeed, one of the commonest ways of killing 
new-born children is by suffocation, the crime being easily 
committed and leaving but few traces to tell the tale. 
Frequently, persons have been suffocated by having foreign 
bodies like corks and pieces of meat forced down their 

' Tidy : op. cit., part ii. pp. 448, 449 ; Taylor : op. cit, p. 426 ; Whar- 
ton and Stills : vol. iii. p. 348. 
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throats, the murderers hoping that death would be at- 
tributed to accidental suffocation, and thus have suspi- 
cion diverted from themselves. Therefore, the medical 
examiner, in cases of death from suffocation, even after 
most careful examination, should be extremely cautious in 
expressing an opinion as to whether death was accidental, 
suicidal, or homicidal. The post-mortem appearances 
usually observed in cases of death from suffocation and 
from causes such as those mentioned are lividity of the face 
and lips, congestion of the eyes, bloody mucous froth about 
the mouth and nose, congestion of the lungs and of the 
right side of the heart and kidneys. 

Death from Suffocatim by Strangulaiion. — Strangulation 
may be produced either by simple pressure of the hand 
on the windpipe, as in throttling, or by means of a rope, 
strap, handkerchief, piece of a sheet, bowstring, etc. It 
differs from hanging principally in the position of the cord, 
which is horizontal in the former case and oblique in the 
latter. From a medico-legal point of view this is an im- 
portant distinction, since death from strangulation would 
be usually regarded as homicidal, that from hanging as 
suicidal. Among the signs of death from strangulation 
may be mentioned the staring eyes with dilated pupils, the 
livid and swollen face, the protruding and often-bitten 
tongue, blood about the nose, mouth, and ears, turgidity of 
the genitalia, with escape of urine and feces. The larynx 
is flattened, congested internally, and coated over with a 
bloody frothy mucus. The right side of the heart and the 
venous system are gorged with blood. The marks made 
by the fingers and thumb upon the front of the neck, as in 
throttling, or the horizontal mark or marks made by the 
cord according to the number of times it was wound around 
*^e neck, with the infiltrated blood beneath, are striking 
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evidences of death from strangulation. It is true that such 
marks can be made by winding a cord around the neck of 
a dead body, and that therefore too much importance must 
not be attached to their presence ; but it must be borne 
in mind that the livid, swollen countenance, the protruded 
tongue, the staring eyeballs, which are always present in 
death from strangulation, and which cannot be produced 
after death, must be always taken into consideration, as 
well as the marks observed on the front of the neck. 
According to Tidy,^ an ecchymosed mark can be pro- 
duced experimentally within three hours, a non-ecchy- 
mosed one within six hours, after death. Casper, how- 
ever, states,* as the results of his experiments, " that any 
ligature with which any body may be suspended or 
strangled, not only within a few hours, but even days 
after death, especially if the body be forcibly pulled 
downward, may produce a mark precisely similar to that 
which is observed in most of those hanged while alive.'^ 
It is remarkable that the marks of strangulation some- 
times persist weeks and even years after burial. 

Strangulation is sometimes produced accidentally. Cases 
have occurred, for example, where death was due to com- 
pression of the windpipe by straps or strings habitually 
worn around the necks of persons engaged in carrying 
heavy baskets of fish or vegetables for sale. Suicidal stran- 
gulation is rare. Among the insane, however, it is not of 
unfrequent occurrence, being so easily accomplished. In- 
deed, in certain cases it requires the greatest vigilance on 
the part of the attendants to prevent it. 

Death from Suffocation by Hanging. — In this mode of 
death the body is suspended by the neck, the weight of the 

* Tidy : op. cit., part ii. p. 431. 
' Casper : op. cit., voL ii. p. 173. 
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body actii]<r :i> the oompreaBiDg force. If the neck is com- 
pressed beneath the thyroid cartilage, death is usoally due 
to asiihyxia, and is rapid ; but if just beneath the chin^ as 
is usually the case in executions, to congestion of the brain 
(apoplexy), and is slow. In most cases, however, death is 
due rather to the effects of both causes combined. Occa- 
sionally, death is caused immediately by pressure upon the 
spinal cord through fracture or displacement of the odon- 
toid proot'ss of the second cervical vertebra. The hyoid 
l)one and thyroid cartilage have also in some instances been 
fractured. Death from fracture of the vertebrae in hang- 
ing, however, is not so frequent as is usually supposed. The 
post-mortem appearances observed in cases of death from 
hanging do not differ essentially from those already de- 
scribed in death from strangulation. Indeed, the mere 
inspection of the body will not enable the examiner to state 
positively that death was due to hanging. The flow of 
saliva out of the mouth, down the chin, and straight down 
the chest, is possibly one of the most positive signs of this 
kind of death ; but the absence of such a flow would 
hardly justify the examiner in stating that death was not 
due to hanging. It is also extremely difficult to determine, 
when a body is found dead from hanging, whether the 
death should be regarded as accidental, suicidal, or homi- 
cidal. It is true that in cases of suicide by far the greatest 
number are committed by hanging ; but that would only 
lead to a presumption as to the cause of death. From the 
fact that very young children rarely commit suicide, it 
might be supposed that the age of the deceased might 
assist the examiner to some extent in determining the cause 
of deatli. It must be remembered, however, that suicide 
has been committed by hanging by a boy of nine and by 
a man of ninety-seven years of age, and that death from 
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the same cause^ though accidentally occasioned^ is not of 
unfrequent occurrence among children. 

Death from Suffocation by Drovming. — In death from 
drowning, suffocation is caused by the presence of some 
liquid, usually water, which, interfering with the passage 
of air into the respiratory passages, acts even more effec- 
tually than when the throat is compressed externally, as 
in strangulation or hanging — ^the water entering even the 
bronchial tubes and air-vesicles. A human being, as a 
general rule, dies if submerged for a period of from four 
to five minutes. In order that a person should be suf- 
focated by drowning, it is not necessary, however, that 
the whole body should be submerged. It is of no un- 
common occurrence to find the dead bodies of persons, 
such as drunkards and epileptics, lying face downward 
in shallow pools into which they had fallen and by which 
they had been suffocated. The external signs presented 
by a drowned person will vary with the length of time the 
body has been in the water. Supposing the body not to 
have been in the water longer than two or three hours, 
and not to have been inspected immediately after removal, 
the face will be found pale, the eyes half open, the eye- 
lids livid, the pupils dilated, the mouth usually open, the 
tongue swollen, often indented by the teeth, the lips and 
nostrils covered with a mucous froth. The skin usually 
presents the condition known as goose-fleshy and the penis 
is retracted. In addition abrasions are often found upon 
the body, especially upon the hands, which frequently con- 
tain particles of sand, gravel, mud, and pieces of wood 
grasped by the drowning person in his struggle for life. 
Internally, the lungs are found distended, overlapping the 
heart, sodden and doughy, owing to the water drawn in, 
and full of bloody mucous froth. In cases in which the 
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lungs contain little or no water, the water will be found in 
the pleural cavities, into whidi it has transuded. Fre^ 
quently, water is found in the stomach, together with parts 
of weeds, sand, and mud, such as are present in the ponds 
or river in which the person was drowned. As a general 
rule, the right side of the heart is gorged with dark blood. 
Both sides of the heart may, however, be distended with 
blood. 

The remaining organs do not present any characteristic 
changes. As the human body is somewhat heavier than 
water, the body of a drowned person will remain sub- 
merged until, through the development of putrefying gases, 
it becomes sufficiently light to float The time elapsing 
between the moment when a person is drowned and that 
at which the body will come to the surface, varies with the 
temperature of the air and water, the buoyancy of the lat- 
ter, the age, sex, and constitution of the individual. In 
summer a body may float wuthin twenty-four hours after 
drowning. A drowned body will rise to the surface* 
sooner in salt than in fresh water. Fat bodies float sooner 
than thin bodies, and the bodies of women float sooner 
than those of men. Though a matter of importance, it is 
often impossible to state positively, in the case of a body 
floating in the water supposed to have been drowned, tibe 
length of time that has elapsed since life became extinct. 
In this connection it can only be stated that the muoous 
froth and water usually found in the lungs of drowned 
persons disappear after putrefaction sets in ; or when the 
body has been exposed for any great length of time to the 
air. 

Death fi*om drowning is usually accidental or suicidal — 
rarely homicidal, however, except in the case of infants, 
which are frequently gotten rid of in this way. But it 
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must be borne in mind that a person might be murdered 
and then thrown into a river or jjond with the idea that 
death would be attributed to drowning. Therefore, the 
body of a drowned person should be always most care- 
fully examined for marks of violence. On the other hand, 
the presence of wounds upon a body found dead floating in 
the wat«r would not prove that the case was one of homi- 
cide, since suicides have irequently inflicted wounds upon 
themselves before drowning. The fact that the limbs are 
found tied together, that a stone or a heavy weight is sus- 
pended from the neck of a body taken out of the water, 
would not necessarily indicate homicide, as suicide has 
often been committed in that manner. 



Fig. 22. 




RemadtcUion. — While the best method of resuscitation of 
a drowned person is not strictly a medico-l^l question, as 
the proprie^ of the treatment of drowned persons has been 
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severely criticised at coroner's inquests, a few words in 
connection with this subject may not seem inappropriate. 
In attempting to resuscitate a drowned person, the first 
thing to do is to remove all clothing from the neck and 
chest The body should then be wiped dry, and covered 
with dry clothes. The mucous fit)th that has collected 
within the nostrils, mouth, and throat must be cleaned out, 
the tongue pulled forward, and kept from fidling back, in 
this way cover! ug the larynx. The body should then be 
placed at full length, face downwards, with the forehead 
resting on one arm, so as to allow all fluids to run out of 
the mouth. Ammonia, snuff, aromatic vin^ar, may be 
now cautiously applied to the nostrils. If by these means 
respiration has not been restored, the body must be placed 
upon its back, and the head slightly raised. The arms 
should be gently carried outwards and upwards, raised above 
the head, and kept momentarily in that position (Fig. 22). 
By these movements, which should take about two seconds, 
inspiration is effected, and air passes into the chest. The 
arms should then be lowered and brought closely to the 
sides of the chest, the lower part of the breast -bone being at 
the same time compressed (Fig. 23). These movements, by 
which expiration is effected and air driven out of the chest, 
should also be made in about two seconds. These alternate 
movements of the arms should be repeated about fourteen 
times a minute. As soon as spontaneous breathing com- 
mences, heat may be applied either in the form of a warm 
bath or friction. When the power of swallowing returns, 
a little warm brandy and water may be given, and then 
the patient should be put to bed and allowed to sleep. 
This treatment should be persisted in for several hours, 
except in those cases where the body has been long under 
water and is taken out cold and rigid — where there is com- 
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plete insensibility^ no spontaneous breathings entire absence 
of the heart-beat, the eyelids half closed, the lower jaw 
stiff, and mucous froth continually escaping from the 
nostrils and mouth. On the other hand, slight flushing of 
the face, convulsive twitches of the face, returning warmth 
of the skin, gasping and sobbing, breathing movements of 
the body and limbs, are signs indicating speedy recovery. 
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CHAPTER VII. 

Death from Starvation — Death from Heat and Cold— Death hy Light- 
ning. 

Death from Starvation. — ^The symptoms of and post-mor- 
tem appearances in death from starvation, whether the sys- 
tem be deprived suddenly or gradually of food, are essentially 
the same. Advantage is often taken of this fact by those in 
charge of so-called " baby-farms," where, to save exi>ense, in- 
fants are slowly starved by food insufficient in quantity and 
quality, and where their death is attributed to the diseases 
common to infancy. Usually, in such cases, the true cause 
of death is overlooked, suspicion even being averted, as 
the length of time is so great that months often elapse 
before death is accomplished by the starving process. For 
this reason death from chronic starvation is so much more 
common than from acute starvation. Indeed, death from 
acute starvation occurs almost always accidentally, as in 
the case of those who are buried in a mine, or of those who 
are shipwrecked or lost on desert wastes. Starvation is 
very rarely suicidal. Lunatics and prisoners sometimes 
attempt to take their own lives by abstaining wholly from 
food ; but, as a general rule, such attempts are unsuccessful. 

Among the symptoms of starvation may be mentioned 
severe pain in the epigastrium, which usually passes away 
in a day or so, being replaced by an indescribable feeling 
of weakness, a sort of sinking. The face becomes pale 
and cadaverous, and there is a wild look in the eye. 
Greneral emaciation follows, and an offensive odor is noticed 
about the body, which is covered with a brownish secretion. 
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The voice becomes weak, and muscular effort impossible. 
The intelligence can, with diflSculty, be aroused. Im- 
mediately before death there is a decided fall in the tem- 
perature. Death takes place usually in from ten to twelve 
days, often accompanied with mania and convulsions. 
In death from starvation the most important changes 
noticed on post-mortem examination are the loss in body- 
weight, the almost entire absence of fat and blood, and 
the loss in bulk of the most important viscera. The coats 
of the intestines are so thinned as to be almost transparent, 
the gall-bladder is distended with bile, and decomposition 
sets in very readily. As already mentioned, death from 
inanition or chronic starvation is characterized by the 
symptoms and post-mortem changes just described as re- 
sulting in death from acute starvation.^ 

Deaihfrom Heat and Gold. — Death from heat does not, 
as a general rule, become a subject of medico-legal investi- 
gation. As, however, in cases of death from sun-stroke, 
from exposure to the heat of engine-rooms, etc., doubts 
may be raised at the coroner's inquest, especially in the 
absence of witnesses, as to whether death was really due to 
such causes, and was not suicidal or homicidal, it is im- 
portant that the medical examiner should be familiar with 
the symptoms and post-mortem changes presented in such 
cases. The symptoms of exposure to excessive heat, 
whether to that of the direct rays of the sun, or to that of 

^ It is often stated that the quantity of food required by a healthy 
man doing work during twenty-four hours is as follows: 

Meat, 16 oz. 

Bread, 19 << 

Butter or fat, 3} '' 

Water, 52 fl. oz. 

If health, however, is to be maintained, fresh vegetables, fruits, tea, 
coffee, and sugar should be added from time to time to the above diet 
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the peculiar atmosphere of engine-rooiiis and 
saturated with moisture, and therefore interfering with the 
heat-regulating functions of the skin, vary fix)m headache 
with drowsiness to complete insensibility, coma, and par- 
alysis. In most such cases death appears to be due to 
paralysis of the heart. Among the post-mortem appear- 
ances which are not constant may be mentioned congestion 
of the brain and its membrane, serum in the ventricles, 
congestion of the heart, lungs, and viscera. In some cases, 
however, there is anaemia of the brain. 

Death from cold is usually accidental, occurring, for ex- 
ample, in drunkards who have fallen asleep in the snow, 
or in jxjrsons who have lost their way in woods or in snow- 
drifts. Death from cold is, however, not unfrequently 
homicidal. Thus, newly-born infants are often intention- 
ally frozen to death by exposure to the air of a very cold 
winter night. Death takes place very quickly under such 
circ^umstances, infants having but little power to resist 
cold. Young children have been frozen by being im- 
mersed ill vessels of ice-water. Lunatics have died of 
exhaufltioii aft^r too long exposure to the cold shower- 
bath, administered as a punishment for misbehavior. In 
all Hwvh msos the temperature of the air, the season of the 
year, the time of day, the place of exposure must be all 
taken into consideration by the examiner. 

'J'he ]>()St-mortcm changes in death from cold are not 
churacti^ristic. Among the most noticeable are the general 
pallor and stiffness of the body, the irr^ular and dif- 
fused red patches on different parts of the body, even in 
such as are not dependent, the unusual accumulation of 
blood on both sides of the heart, and the congestion of the 
viscera. In all cases of death supposed to be due to cold, 
it is important to determine whether the body, when found, 
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was putrefying, since, as putre&ction is prevented by 
freezing, it would be a strong proof, if a body were found 
putrefied in ice or snow, that death was not due to freezing, 
but that the freezing had occurred after death. 

DeaJth by Lightning. — Death by lightning is of medico- 
legal interest from the fact that in the case of bodies found 
dead in remote places and bearing marks of violence death 
has been attributed to murder rather than to lightning. 
The effects of death from lightning vary considerably in 
their intensity. Frequently the hair is singed, the skin 
deeply burned or punctured, the clothes burned, the boots 
torn open. If such articles as watch-chains or coins or 
knives happen to constitute part of the circuit, they will be 
usually found melted or half melted. In some cases the 
body may be uninjured, and yet the clothes burned or en- 
tirely torn off. In other cases the clothes may entirely es- 
cape, and yet the body may be much burned. In death from 
lightning the brain and its membranes are usually found 
congested, the brain being frequently disorganized. The 
stomach, intestines, liver are usually congested. The heart 
does not present any marked alteration. The lungs are, 
however, usually congested and full of mucus. Rigor mor- 
tis fi*equently sets in immediately after death. In such 
cases the body is found in exactly the same attitude as 
when it was struck. The coagulation of the blood is re- 
tarded. On the other hand, putrefaction is accelerated.^ 

' For post-mortem appearances presented in cases of death by elec- 
trocution or from the accidental application of electricity, see Taylor, 
op. cit, p. 470 ; Richardson : Medical Times arid OazeUe, May 15, 1869, 
p. 511 ; Allan McLane Hamilton: System of Legal Medicine^ New York, 
1894, vol. i. p. 134; vol. ii. p. 367. Bullard: "The Medico-Legal Re- 
lations of Electricity," Medical Jurisprudevicef Farensk Medicine, arid 
Toxicology^ by R. A. Witthaus and Tracy C. Becker, vol. ii., New York, 
1894. 
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Death by lightning is usually instantaneous, being due 
to shock. But in some cases death is delayed, being then 
due to some aiToction of the brain or spinal cord, such as 
epilepsy, {)aralysis, effusion of blood, tetanus, etc The 
effect of a stroke of lightning, as well known, is very 
capricious. Of three or four persons sitting under a tree 
one or two only may be killed, the others escaping. Per- 
sons are reix)rted as having been killed while sitting under 
a low tree, notwithstanding the presence of tall trees, a 
lightning rod, and an iron bridge near by. Should the 
question ever arise as to whether death was due to a stroke 
of lightning, such facts as there having been a thunder- 
storm at about the supposed period of death, the peculiar 
appearance of the deceased, the co-existence of bums and 
wounds, the finding of half-melted buttons and ooins, 
would strongly point to that conclusion. 
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CHAPTER VIII. 

Rape upon Children— Rape upon Adults— Rape upon the Dead — Un- 
natural Crimes. 

Rape, medico-legally, is the carnal knowledge of a 
woman forcibly and a^inst her will.^ At one time the 
punishment for rape was death, castration, fine, or im- 
prisonment. At the present day rape is regarded as a 
felony (in America at least), and is punished by fine 
and imprisonment for a term of yeare. From the fact 
that, as a general rule, the crime of rape is committed 
in the absence of witnesses, the law usually admits the 
testimony of the victim to substantiate the charge. It is 
very essential, however, that medical testimony should be 
obtained as corroborative evidence, as probably nine-tenths 
of the accusations of rape are false. At one time the law 
demanded proofs of penetration as well as emission on the 
part of the male. At present proof is only required of 
vulval penetration, without the hymen being necessarily 
ruptured. 

Rape of yofimg children, as might be expected, is far 
commoner than that of adult women, children being in- 
capable of offering much resistance, even when old enough 
to realize the nature and consequences of the act. Owing 
to the superstition prevailing in Europe, among the lower 
classes, that an old gonorrhoea is cured by intercourse with 
a virgin, rape of young children is far more common 
abroad than in America. If the victim be under six- 
teen years of age, her consent does not excuse the act. 

In cases of the insane, idiotic, or only feeble-minded, 

the consent of the female will not be accepted as an excuse 

' Quy and Ferrier : op. dt, p. 59. 
7 
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for the act. Difficulty, however, is sometimes experienced 
in determining to what extent the reason of the fenude 
alleged to have been overcome is affected. It may be 
mentioned, in this connection, that the fact that a woman in 
a state of 8tiiiK)r has been subjected to rape would not be 
an excuse for the act ; neither would submission from fear 
nor from ignorance of the nature of the crime. Further, 
even if the character of the woman was notoriously bad, 
yet, if it was in evidence that such a woman, a prostitute, 
for example, had been forced against her will, the act would 
be a rajie. But, under such circumstances, it must be ad- 
mitted that on account of the bad character of the woman 
the evidence would have to be very strong to convict. 

In every alleged case of rape it is most important that 
the medical examiner should note exactly the time of 
making his examination, and also determine, so far as 
}K)s.sil)le, the time elapsing since the act was committed, as 
this niiiy subsequently l)€come important evidence in prov- 
ing whether or not the woman entered complaint at once, 
and submitted without delay to an examination, as also 
in enabling the defendant to prove an alibi. The female 
should be visited by the medical examiner as soon as 
possible after the perpetration of the crime, as all traces 
of rape, if such has been committed, may disappear in 
three or four days ; or, in the event of the accusation being 
a false one, the woman should not be allowed time to pro- 
duce artificially evidences simulating those of rape. In 
alleged cases of rape, a medical examination is not com- 
pulsory ; but if a woman under such circumstances refuses 
to have an examination made, that in itself would be strong 
presumptive evidence against the truth of the charge. 

In cases of rape the medical examiner may expect to 
find marks of violence about the genitalia, wounds, bruises, 
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etc., on both the person of the woman and of the accused, 
spermatic and blood-stains on the person and clothing of 
both, gonorrhoea or syphilis in one or both. Eape per- 
petrated upon young children by men is attended, as 
might be expected, on account of the great disproportion in 
size of the sexual organs, with far more severe local in- 
juries than when committed upon adult women. Indeed, the 
absence of any such marks of violence would be strong 
proof of the charge of rape made being a false one. 

If a child be examined within two or three days after 
the commission of the crime, the vulva will be usually 
found inflamed and swollen, and more or less covered with 
clotted blood, which has oozed from the abraded mucous 
membrane. From the vagina there flows a muco-purulent, 
ropy discharge of a yellowish-green color, which stains 
and stifiens the linen. Urination is frequently painful, 
from the inflammation extending to the urethra. The 
hymen may be destroyed, or only lacerated, or escape 
injury entirely. Too much importance, however, must 
not be attached by the medical examiner to the presence 
or absence of the hymen as disproving or proving a rape. 
Indeed, as a matter of fact, in most cases of rape upon 
children, the hymen escapes injury entirely, probably be- 
cause it is situated in sucii cases far back. On the other 
hand, the hymen may have been destroyed, not necessarily 
by rape, but by disease, accident, or even intentionally, 
the object being in the latter case to extort money by a 
false accusation of rape. 

The vagina is frequently found very much dilated in 
the case of young children who have been assaulted. The 
medical examiner should bear in mind, however, that such 
a dilated condition of the vagina has often been artificially 
produced by the introduction of hard bodies with the view 
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of fitting the children fur sexual intercourse. It is very 
iin]H>rtaut ttiat the niuco-purulent dischai^ from the 
vagina just referred to as following rape should not be 
«)nfounded with either infantile leuoorrhoea, gangrenous 
inflammation of the vulva, or gonorrhoea. Infantile 
leuoorrhcea (Kviirs in unhealthy, particularly strumous 
children, whose hygienic surroundings are of the worst 
character. It should be borne in mind by the medical 
examiner that the presence of such a discharge in a young 
child is oflon taken advantage of by an unscrupulous 
mother to bring a charge of assault against an innocent 
man. Gangrenous inflammation of the vulva, less com- 
mon than infantile leucorrhoea, is found among n^lected 
children suffering from inanition, exhaustion, etc. As a 
geiu^ral rule, the absence of blood and of bruises in a 
young child alleged to have been assaulted would be strong 
pn)of that the vaginal discharge was due rather to leucor- 
rhoea or gangrenous inflammation than to the effects of 
violoncx?. 

In (Muloavoring to determine whether a vaginal discharge 
ho due to gonorrhcpa rather than to violence, the medical 
oxaniinor should boar in mind that a gonorrhoeal discharge 
doos not make its appearance until between the fourth and 
the oighth day, and is usually much more profuse and lasts 
longcT than the muco-purulent discharge incidental to rape. 
In nil nllo^nl oas(^s of ra[>e it is important to determine 
wh(»th(T the aiHMisixl l>c affected with gonorrhcea or syphilis, 
sincM* if the child In* so diseased there would be strong 
pnH)f of the guilt of the aa^used. It is possible, however, 
that thither gonorrhoea or syphilis might be communicated 
to young children cither accidentally or intentionally by 
nuMUW of 8|K)ngo8 and towels that had been previously used 
by |H'rHon8 affivtixl with these diseases, and that advantage 
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may be taken of this to aocuse an innocent man of felonious 
assault.. In all cases of alleged rape^ the clothing and 
person of the female and of the accused should be carefully 
examined for seminal stains^ which stiffen the linen or 
other wearing apparel very much as gum or albumen will 
do. There are several methods by which seminal stains 
can be identified, such as the yellow color assumed when 
gently heated or when dissolved in weak nitric acid or by 
the odor when moistened with warm water. 



Fig. 24. 



Fig. 25. 





SpermatoEoaofman: A, apparent 
nucleus ; b, body ; t, tail. 



Trichomonas vaginalis, showing the 
large heads, with granules and cilia. 



The only positive proof of semen, however, is the pres- 
ence of spermatozoa, as shown by the microscope. A 
convenient method of obtaining the spermatozoa for micro- 
scopic examination is to cut out a piece of the material 
stained with the seminal discharge and place it in a watch- 
glass containing distilled water. After the material has 
been thoroughly soaked, a drop of the liquid should then 
be transferred to a glass slide, and the latter placed on the 
stage of the microscope. In case of examining the hair of 
the female, to which the spermatozoa cling with great 
tenacity, the hair should be moistened with a drop of weak 
ammonia and examined with the microscope after the 
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li(|ui(l has evaporated. The spermatozoa (Fig. 24) present 
a verj' characteristic appearance when viewed with the 
microsco])e, though resembling somewhat the flagellate in- 
fusoria, for which they were mistaken when first discovered. 
A spermatozoon consists of an ovoidal head, which tapers 
into a filamentar}' appendage or tail, about ten times as 
long as the head, and which, when the spermatozoon is 
alive, vibrates with astonishing rapidity. The spermatozoa 
vary in number and size, measuring on an average between 
the ^^Tftli and the ^rj^-^th of an inch. The movements of 
the spermatozoa are arrested by water and cold, retarded 
by acids, and stimulated by alkalies. The spermatozoa 
retain individual life long after the death of the body ; 
they may be seen moving about so long as from eighty to 
one hundred hours after death.^ Indeed, if the vaginal 
mucus be examined even a week aft^r sexual intercourse, 
the spermatozoa may be sometimes found still living and 
quite active. In the dried condition the spermatozoa may 
be identified years after death. 

Spermatozoa are found in the semen of man from the age 
of puberty to a very advanced period of life — ^ninety years 
and upward. Spermatozoa are often absent, however, in 
the semen, for example, in that of young men addicted 
to excessive veuery or suffering from debilitating diseases. 
The absence of spermatozoa from stains cannot, then, be 
regarded as proof that such stains are not seminal in 
origin. In old seminal stains, as the spermatozoa are fre- 
quently found in fragments, the medical examiner should 
be extremely cautious under such circumstances in not mis- 
taking for them the fibres of organic bodies that might acci- 
dentally be present. The only living animalcule that might 
be mistaken for a spernialozodn is the trichomonas vagi- 

^ Taylor: op. cit, p. 669. 
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nalia (Fig. 25) occasionally found in the vaginal mucus of 
uncleanly females. The trichomonas vaginalis is, however, 
readily distinguished from a spermatozoon, in that its head 
is much larger, granular, and armed with a row of from 
four to six cilia. In connection with the subject of the 
rape of children, it should be mentioned that death not 
unfrequently results from mortification or peritonitis brought 
on by violent laceration of the vagina or perineum. 

Rape upon Adult Women. — In cases of alleged rape 
upon adult women, the medical examiner may be ques- 
tioned as to the possibility of a healthy, vigorous adult 
woman being overcome by one man. No positive an- 
swer should be given to so general a question, as all 
such cases must be judged according to particular cir- 
cumstances. The relative size of the man and woman, 
whether the woman's life had been threatened, her con- 
dition at the time, whether she was in full possession of her 
faculties, or stupefied by drink, whether narcotized, hyp- 
notized, or under the influence of ansesthetics, must all 
be taken into careful consideration before the examiner 
commits himself to the expression of a pasitive opinion. 
The question has often been asked of the medical expert 
whether a woman could be raped while asleep. The 
Medical Faculty of Leipsic decided in 1669 that question 
in the affirmative: ^^dormientem in sella virginem insciam 
deflorari posse." Notwithstanding, it seems incredible 
that a woman could sleep so soundly as to be unconscious 
of having sexual intercourse. Such, indeed, was the 
opinion of Valentin, who, in commenting upon the above 
decision, shrewdly observes: "Non omnes dormiunt qui 
clausos et conniventes habent oculos.''* 

^ Valentini, Michaelis Bernhardi: Novellce Medico-legaleSj Frankfort 
ad Mocnnm, 1711, Introd. Part II., pp. 30, 31. 
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It should be mentioned, in this oonnectioD^ that excit- 
able, emotional women, under the influence of ether and 
chloroform, esjx?eially if the period be that of their menses^ 
are very apt to imagine that they are having sexual inter- 
course with their husbands, lovers, or even with the sur^ 
geon or dentist who may be operating upon them. So 
true is this that it is of the utmost importance fer surgeons 
and dentists to insist upon the presence of witnesses during 
the j)erformance of operations upon women under the in- 
fluence of ansesthctics. Indeed, in the absence of witnesses 
under such circumstances, professional men have been 
charged and convicted of rape, though without doubt en- 
tirely innocent of the crime, and, extraordinary as it may 
appear, even though the women were never at any time 
examined medically.* Unfortunately, in the case of allied 
rape u}K)n adult women, the medical examination usually 
made is iwstponed so long that even if the crime has been 
committed all traces of it have disappeared. If the woman 
has offered much resistance, bruises will usually be found 
upon the thighs and legs, and sometimes also upon the 
arms and trunk. The most important proofs of rape upon 
adult women are, however, derived from the condition of 
the sexual organs and the hymen, and the presence of blood 
and semen. Among such proofs may be mentioned the 
soreness, swelling, laceration of the vulva and vagina, 
rupture of the hymen, the presence of blood and semen 
upon the persons and clothes of the woman and man. 

But it must be remembered that frequently women 
affected with leucorrhoea or vaginitis, in both of which dis- 
eases there is a discharge from the vagina simulating that 
produced by violence, take advantage of their condition to 
charge innocent men with having committed rape upon 
' Philadelphia Medical Examiner, December, 1854, p. 705. 



MEDICAL JURI8PBUDENCE AND TOXICOLOGY. 105 

them. Further^ while the discharge in leucorriioea is 
mucous in character^ that of intense vaginitis may be so 
purulent as to make it impossible to distinguish it from 
that of gonorrhoea. Under such circumstances, the fact 
that a man has gonorrhoea would not be proof that he had 
committed an assault upon the woman charging him with 
rape, since the purulent discharge in the woman might be 
due to vaginitis rather than to gonorrhoea acquired from 
the man. 

In the case of alleged rape upon adult women, as upon 
children, much importance cannot be attached to the pres- 
ence or absence of the hymen as Sisproving or proving a 
rape, for the reasons already given. If there be, however, 
other signs of violence, a ruptured or lacerated hymen 
would be strong corroborative evidence of a rape having 
been committed. 

Rape upon the Dead. — Occasionally the medical exam- 
iner may be called upon to determine whether a woman 
found dead had been violated before death. In the absence 
of witnesses, and in view of the fact that the prosecutrix can 
make no statement, the evidence will be necessarily entirely 
of a medical character. But in such cases, even if all the 
signs of sexual intercourse were present, it would be im- 
possible for the medical examiner to state whether the 
woman had or had not given her consent. Even on the 
supposition that the woman had been violated before death, 
it might be impossible to state positively whether the rav- 
isher and the murderer were one and the same person. 
Indeed, a woman found dead and violated may have been 
murdered first and violatal afterwards, and not necessarily 
by the same person, for, horrible as the thought may be, 
violation of the dead is less rare than might be supposed. 
Indeed, it was of such common occurrence in ancient times 
that classical writers refer to the necessity of undertakers 
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being watched to prevent them violating the bodies of 
women committed to their charge. In the case of very 
young girls found dead and violated^ the probability is 
that the child had been ravished and then murdered^ the 
ravisher hoping by that means to escape the consequences 
of his crime. 

It would hardly be supposed that a rape could or would 
be committed by a female upon a male. As a matter of 
fact, nevertheless, such cases have occurred. 

Unnatural Crimes. — Though not germane to the subject 
of this section, crimes against nature, committed either 
with man or beast, unnatural crimes, sodomy, psederastia, 
tribadism, bestiality, may as appropriately be considered 
in their medico-legal relations here as elsewhere. While 
of frequent occurrence in the East, such practices are 
rare in America, and are criminal and punishable by 
imprisonment for a term of years. In cases of sodomy 
both parties are held to be equally guilty, unless the 
person on whom the act was committed refused consent, 
or was a minor, an idiot, or feeble-minded. In recent 
cases laceration of the sphincter ani, bruises and fis- 
sures, and blood about the anus may be observed. Un- 
less, however, the examination be made very soon afler 
perpetration of the act, all traces will have disappeared. 
Characteristic appearances are presented by persons addicted 
to such practices. Among the most conspicuous may be 
mentioned a funnel-shaped condition of the anus, which is 
usually enlarged, smooth, and destitute of rugse.^ Chancres 
and venereal wai'ts are also not uncommonly present. 

^ " Multd magis frequentem tam nefand^ coitiis usum significare 
poterit ipsius. Podicis constitutio, qui c^m ex Natura rugosus existat, 
ex hujus modi congressu laevis, ac planus efficitur, obliterantur enim 
rugae illse in ani curriculo existerites, ob assiduam membri attritionem " 
{/o/^i^ioc, Pauii . a^ Qiuiestixmum Medico-Ugalium^ Lib. v., Tit. i., Quaest. 
liib. ii., Tit. ii., Quaest. ii., p. 288). 
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CHAPTER IX. 

Signs of Pregnancy — Uncertainty of Duration of Pregnancy — Preco- 
cious Pregnancy — Unconscious Pregnancy — Pregnancy in the Dead. 

The subject of pregnancy is an important one medioo- 
legally, as women, on the one hand, frequently deny that 
they are pregnant, in oi*der to avoid disgrace or to procure 
an abortion, and on the other hand as often affirm that 
they are pregnant, having no reason to think that they are 
in that condition, in order to extort money, to defraud the 
heir-at-law, to stay capital punishment, to avoid attendance 
upon a trial, etc. Actions for damages against physicians 
and others involving questions of pregnancy often arise in 
cases in which it is claimed that errora in diagnosis were 
committed, or that slanderous reports were circulated 
against the character of a virtuous woman. A pregnant 
female was exempted by the old Roman law from capital 
puuishment,^ and the law is the same in most modern 
countries. Hence, the summoning of twelve matrons or 
discreet women in old times under the writ of de ventre 
inapidendo to determine whether a woman was pregnant 
or quick with child — an office now performed by the city's 
physician or by a jury of physicians. 

The signs of pregnancy may be described as being of 
two kinds : uncertain and certain. The former kind, as 
the name implies, is, from a medico-legal point of view at 
least, but of little importance as compared with the latter. 

^ ''Quod prsegnatis mulieris damnatie poena difieratur quoad pariat" 
(Becky op. cit., vol. i. p. 250). 
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Among the uncertain signs of pregnancy may be men- 
tioned the suppression of the catamenia^ morning sickness^ 
enlargement of the abdomen, quickening, development 
of the breasts, kiesteine in the urine, the violet color 
of the vagina. 

Suppression of the menses , when occurring after inter- 
course, only in a woman who had hitherto been regular, 
may be regarded as a very probable sign of pregnancy. 
As the menses may continue, however, throughout preg- 
nancy, as they may only appear during that condition, as 
they may never appear at all, even in women who bear 
children, and as they are also absent in certain diseases, it 
is evident that neither their absence nor their presence can 
be regarded as a proof of pregnancy or non-pregnancy. 
But it should be mentioned that not unfrequently women 
desiring to conceal their pregnancy stain their linen with 
blood and even with menstrual blood, borrowed for that 
purpose. 

Nausea is usually an accompaniment of pregnancy, 
occurring frequently as early as the second or third week 
after conception. It generally passes away about the 
time of quickening, but may continue throughout the 
whole period of pregnancy. In many cases of pregnancy 
nausea is absent ; on the other hand, it is of frequent 
occurrence in many diseases. But little importance can 
therefore be attached to nausea alone as a sign of preg- 
nancy. 

The enlargement of the abdomen in a pregnant woman 
becomes evident at the end of the third month, the 
uterus then rising out of the pelvic cavity. By the end 
of the fifth month the uterus is halfway between the 
pelvis and the umbilicus, and at the sixth month at the 
umbilicus. During the seventh month it is at a point 
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midway between the umbilicus and eusiform cartilage, 
reaching at the end of the eighth month the ensiform 
cartilage. During the last month the tumor widens and 
falls forward. Enlargement of the abdomen may be due, 
however, to ovarian dropsy and tumors, ascites, flatus of 
the intestines, impacted feces, enlargement of the spleen 
and kidney, and distention of the bladder. The medical 
examiner would certainly not be justified, therefore, in 
expressing the opinion that a woman was pregnant simply 
because thei*e was enlargement of the abdomen. 

Quickening is the first perception by the mother of the 
movements of the foetus. These movements, which occur 
usually some time between the sixteenth and the twenty- 
fourth week, may be due either to the uterus or to the 
foetus. Nervous, excitable women, especially those want- 
ing children, frequently imagine, however, they are preg- 
nant, mistaking the movements of their intestines or 
the contractions of their abdominal muscles for those 
of a foetus. Quickening, being entirely a subjective 
symptom, is, therefore, a very unreliable sign of preg- 
nancy. 

The breasts usually develop during the period of preg- 
nancy, becoming larger and fuller as the secretion of milk 
increases. Large veins make their appearance, the nipples 
become more prominent, the areola widens and darkens in 
hue, especially in brunettes. Enlargement of the breasts, 
however, is not a proof of pr^nancy, inasmuch as it occurs 
in eases of uterine fibroids, and in various other ovarian 
and uterine disorders. Even the secretion of milk would 
not warrant the statement that a woman was pregnant, 
since milk is secreted occasionally by unimpregnated 
women, young girls, and even by men. Indeed there have 
been cases in which the secretion of milk by men has been 
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BO copious that they have been able to perform^ for jears^ 
the office of wet-nurse/ 

By kiedcine is understood the fatty pellicle which forms 
on the urine of pregnant women that has been standing 
some (lays. It appears to consist of a combination of 
casein and phosphates. As kiesteine is not peculiar to the 
urine of pregnant w^omen, being found sometimes in the 
urine of men, its presence cannot be regarded as a proof 
of pregnancy. The violet color of the vagina, appearing 
about the fourth week of gestation, due to venous conges- 
tion, may be regarded as a valuable sign of pregnancy, 
but an uncertain one, since it is not invariably present. 

BallotianeyU. — Among the so-called "positive signs" of 
pi'egnancy are included balloUementy change in the body 
and cervix of the uterus, the active movements of the 
child, the pulsation of the foetal heart, the uterine and 
umbilical sounds. By balhttement is determined the pres- 
ence of a foetus about the fifth or sixth month of pregnancy. 
In performing it, the woman is made to stand upright and 
the finger of one hand is introduced into the vagina up to 
its mouth, while the other hand is placed upon the abdo- 
men, so as to steady the uterine tumor. If the tip of the 
finger be now suddenly pushed up against the os uteri, a 
sensation, should a foetus be present, will be felt like that 
of a body rising and falling in a liquid. This is, how- 
ever, an uncertain sign of pregnancy, since any floating 
tumor in the uterus will impart the same sensation to the 
finger as that due to the foetus. 

At about the fifth month of pregnancy, the os uteri 
is directed backwards, and has a velvet-like feeling ; the 
shortening of the cervix becomes evident at this time and 
continues until the ninth month, when the cervix ceases 

* TVnnglison : Human Phymiogyj eighth edition, vol. ii. p. 520. 
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to be distinguishable from the body of the uterus. The 
active motions of the child can usually be felt about 
the fifth month of pregnancy, or even earlier, by 
placing a cold hand upon the surface of the abdomen. 
Intestinal movements must not be mistaken, however, 
for those of a foetus. It should be remembered also that 
not unfrequently in cases of pregnancy the movements 
of the foetus are not perceptible. 

The uterine sound, a peculiar blowing or whistling 
sound, synchronous with the maternal pulse, and due 
probably to the passage of blood through the uterine 
arteries and placental vessels, can usually be heard over 
most of the abdomen as early as the middle of the third 
month of pregnancy, but more distinctly as pregnancy 
advances. As uterine sounds can, however, be heard in 
cases of enlargement of the uterus as from tumors, such 
signs are very unreliable signs of pregnancy, and the same 
may be said of the umbilical sounds due to the flow of 
blood through the umbilical vessels. 

Pukation of the Festal Heart. — Indeed, of all the so- 
called " certain signs " of pregnancy, the pulsation of the 
foetal heart is the only certain and positive one, and then 
only when it can be so distinctly heard as to be counted. 
The foetal sound is not synchronous with the pulse of the 
mother, the foetal heart beating at a rate of one hundred 
and thirty-six beats to the minute, and even faster. It 
resembles the ticking of a watch, and is heard over different 
parts of the abdomen, but best between the ilium and the 
umbilicus on either side. It may be heard as early as 
the middle of the fifth month, but much more distinctly 
as pregnancy advances.^ 

* Scanzoni : Lehrbwch der QeburUhuLfe^ Vierte Auflage, Wien, 1867, 
vol. i. S. 160. 
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Corpus Luteum. — Importance was attached at one time 
to the presence or absence of a corpus luteum, or the yellow 
body developed through modification of the lining mem- 
brane and contents of the Graafian follicle from which an 
ovum had escaped, as proving or disproving pr^nanojr. 
A foetus is not unfrequently found, however, in the uterus 
where thorc is no trace of a corpus luteum in either ovaiy ; 
and, on the other hand, a well-developed corpus luteum, 
undistinguishable from that of pregnancy, may be found 
in the ovary of a woman who had never been pr^nant^ 
and even in that of a virgin. The presence or absence 
of a corpus luteum cannot then be r^arded as having 
any importance in medico-legal cases involving questions 
of pregnancy. 

Respotisihility of Mistaken Diagnosis. — As the so-called 
"certain signs" of pregnancy, with the exception of the 
pulsation of the foetal heart, are only relatively more cer- 
tain than the uncertain signs, the medical examiner should 
be extremely cautious, under any circumstances, in stating 
positively that a woman is pregnant, and especially if she 
be unmarriefl and of previously good character. On more 
than one occasion has the reputation of a virtuous woman 
been ruined and the happiness of her family destroyed by 
a too confident examiner mistaking a condition of disease 
for that of pregnancy. When once the virtue of an inno- 
cent woman has been thus impugned, and her previously 
good character taken away, though in time the injustice 
of the charge will surely be proved, reparation will come 
too late, and no atonement can be made for the wrong 
done the woman or the misery inflicted upon her family. 
Apart from the injury due to a mistake in diagnosis under 
such circumstances, the examiner should remember that as 
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the best obstetricians may be mistaken, his own reputation 
as a medical expert may be at stake. 

Cases of supposed pregnancy differ in one respect from 
other cases demanding the attention of the medical jurist 
— namely, there is no necessity that a positive opinion 
should be expressed upon the subject. No harm can result 
from the medical examiner refusing to state positively 
whether a woman is pregnant or not. It is far better to 
give the woman, if unmarried and of good character, the 
benefit of the doubt, than positively commit yourself to 
the expression of an erroneous opinion in the case. It 
should always be remembered that nature will soon answer 
so positively the question whether a woman is or is not 
pregnant that there will be no necessity of the examiner 
weighing the relative value of the uncertain and certain 
signs of pregnancy. 

DurcUion of Pregnancy. — The determination of the dura- 
tion of pregnancy under certain circumstances, as in cases 
involving questions of legitimacy and inheritance, may be- 
come a matter, medico-legally, of the greatest importance. 
It may as appropriately be mentioned here as elsewhere that 
the ordinary period of gestation is nine calendar months 
(270 to 276 days), or ten lunar months (280 days), the physi- 
ological presumption being that parturition occurs at the 
period which would correspond to the tenth menstrual pe- 
riod since the last one. The greatest difference of opinion 
prevails, however, as to what shall constitute the longest 
and shortest possible periods of gestation. The difference 
of opinion in this respect depends to a great extent upon 
our ignorance as to the exact moment of conception. As 
conception may take place at any moment of the period 
intervening between the menses, it is evident that there 
may be a difference on this account alone of twenty-eight 
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days in the period of gestation^ aooording as conoeption was 
supposed to have taken place immediatelj before the period 
at which the menses would have occurred had not concep- 
tion taken place, or immediately after the last menses 
which actually did occur. Further, the duration of pr^- 
nancy varies very much in different women on account of 
personal idiosyncrasies, as well as on account of other 
causes not understood. Obstetricians have claimed that 
mature children have been bom as early as from 210 
to 217 days,' and as late as from 313, even to 325, 
days after sexual intercourse, there being a difference 
between these very exceptional extremes of as much as 
96 days. Cases are not rare, however, in which the 
difference in the duration of gestation in cases of mature 
children amounts to as much as 44 days, the two ex- 
tremes of gestation being 249 and 293 days respectively. 
It should be mentioned in this connection that while a child 
born after a period of protracted gestation is neither larger 
nor better developed than one born after the average period, 
a child born only seven months after sexual intercourse is 
always immature and imperfect — readily distinguishable 
from one born after the average period.^ It is for this 
reason that the statement that a mature child is bom seven 
months after sexual intercourse must be regarded as most 
exceptional. In tropical countries women become preg- 
nant at a much earlier age than in temperate climes. Thus, 
in India and Abyssinia it is no uncommon occurrence for 
girls of only eleven and twelve years of age to bear children. 
Pregnancy has been known to occur, however, even in 
children of only eight and nine years of age. On the other 

' Beck : op. cit, vol. i. p. 599. 

^ Montgomery : Signs and Symptoms of Pregnancy, second edition, 
London, 1856, pp. 523, 546. 
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hand^ it is well known that women of from fifty to sixty 
years of age and even older have borne children, giving 
birth to twins, in some rare instances, even at that advanced 
^e. 

Uncoiiadous Pregnancy, — ^Under certain circumstances 
it may become a question whether a woman can become 
pregnant while unconscious. There can be no doubt of the 
possibility of such an occurrence, as it is well known that 
women have borne children in consequence of having 
been ravished when in a state of unconsciousness induced 
by the use of narcotics or anaesthetics. 

Pregnancy in the Dead, — It not unfrequeutly occurs that 
the medical examiner is required to determine whether a 
woman was pregnant at the time of her death, as, for exam- 
ple, in cases where the charge is that of seduction and murder. 
In considering the subject of putrefaction, it will be remem- 
bered that attention was called to the remarkable fact that 
the unimpregnated uterus will resist decomposition longer 
than any other organ in the body months after burial ; 
therefore, it becomes possible to say whether a woman died 
pregnant or not. On the other hand, even after years of 
interment, if the woman died pregnant and the foetus had 
reached the period of ossification, traces of its bones will 
be found among those of its mother. 
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CHAPTER X. 

Fopticide— Development of Embryo — Formation of Placenta, of Moles 
— Changes Undergone by the Uterus during Pregnancy — Of the 
Means of Producing Foeticide — Abortion from Natural Causes. 

The unlawful expulsion of the foetus constitutes foeticide, 
or criminal abortion. By the term abortion or miscarriage 
is understood, medically, the expulsion of the foetus before 
the seventh calendar month of gestation ; that is, before it is 
viable or would survive. After this period the expulsion 
is called *^ premature labor." Legally, however, such a dis- 
tinction is not made; the unlawful expulsion of the foetus at 
any period of gestation being regarded as abortion. At one 
time the law also recognized a distinction between an abor- 
tion produced before and after quickening, the punishment 
being more severe in the latter than in the former instance. 
At the present time the criminality of the act is the same, 
whatever may be the period of gestation at which the 
abortion is committed. 

Foeticide, although an extremely common crime, rarely 
becomes the subject of trial unless it involves the death of 
the mother, in which case it is regarded as murder. The 
proofs that a criminal abortion has been committed are 
derived from the condition of the foetus or foetal remains, 
whether expelled from the uterus or still retained within 
it, and from the condition of the mother. 

Development of the Human Embryo. — The human em- 
bryo,* at one of the earliest periods of development yet 
obtained, that is, about from ten to fouiieen days after con- 
ception, consists (Fig. 26) of a tube, the primitive neural 
canal, more or less open on top; from the under part of 

* Ilaeckel : Anthr<ypogenie, Vierte Auflage, Erster Theil, Ijcipzig, 1891, 
S. 865. 
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wliich hangs a globular-like b^. The latter, through subse- 
quent coDStriction, divides into an upper and lower portion 

Fig. 27. 
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continuous with each other, which become respectively the 
primitive alimentar}' canal and the umbilical vesicle. 

The embryo, not longer than the one-twelfih of an iuch, 
and inclosed within the amniotic folds, does not lie naked 
within the uterus; but within the zona pellucida (Fig. 27) or 
the original membrane which inclosed the yelk, or the con- 
tents of the egg. The zona pellucida being covered, however, 
with little villous-like processes, is now known aad hence- 
forth as the chorion. By the 2l8t day of uterine life the 
embryo (Figs. 28, 29), having attained a length of about the 



oDe-«ztli of an inch, mdimeDlar}' eves and ears, tbe mouth, 
three cerebml vesk-Ies, brooch iai arches and clefts, umbilical 
v^icle, allantois and amnion are all developed. At the end 
of the first moiilh, the embrj'o, being oue-half an inch 




long and weigliing perhaps about twenty grains, is still 
further developed and is provided with rudimentary limbs. 
By the end of the sixth week tbe embryo (Fig. 30) has 
grown larger, and the limbs are better developed, attaining 
at the end of the second month {Fig. 32) a length of one 
inch, and weighing about one-eighth of an ounce. The 
fingers and toes are also now indicated, and ossification 
has beguu in the lower jaw, clavicle, ribs, and vertebral 
bodies. At the third month the embryo (Fig. 31) varies 
in lengtli from 2 to 4 inches and weighs from 1 to 4 
onuces ; tlie se;: can usually be distinguished by tJie ex- 
ternal genitalia, and the placenta is beginning to be formed. 
Formation of the Placmla. — It will be observed that the 
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villous pfooesses of the chorion, which have hitlterto cov- 
ered the latter membrane throughout its whole extent, are 
now limited to that portion of it in contort with the do- 
ddoa serotiua, or that part of the hypertrophieti mucous 
membraoe of the uterus into which ihe vilh 




of the chorion still remaining insinuate themselves. The 
fusion of the two constitutes the placenta (PI. 2, Fig. 1). 
Of the remaining portion of the hypertrophied mucous 
membrane of the uterus, that part which ultimately grows 
around the ovum is known as the deddiut reftexa, and 
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that in contact with the wall of the uterus, the deddwa 
vera. 

The villous processes of the chorioB, when examined 
with the microscope, present so characteristic an appearance 
(Fig. 33) that their presence may be accepted as positive 




Hunmo embryo mat^Ificd, eight Compound vlUosity of buman 

waeta oldr v. fore-brain; m, mid- chorion, ramified estremitr: from 

brain: h, hiad-brain; n, after-brain; a three months' ftstus, magnified 

c, heart:/, apperextremlty ; b, lowei tUrty diameters (Dalton). 
extremity ; a, taU (Haeckel). 

proof of the existence of the embryo, even if not a trace of 
the latter be found.* The general appearance of a villous 
process is like that of a sea-weed originating in the cho- 
rion by a trunk which divides and subdivides into filament- 
ous branches, swollen here and there, terminating in 
rounded bulbous extremities, and consisting internally of 
a finely^ranular substance containing nuclei. At first the 

' Dallon, John C. : Hunum PSymo/ojyi Be?enth edition, Philadelphia, 
1882, p. 647. 
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villous processes of the chorion are without bloodvessels, 
but with the development of the allantois they become vas- 
cular through prolongation of the terminal allantoic vessels, 
which are disposed in loops. The placenta (PI. 2, Fig. 2) 
or after-birth, consisting essentially of the interlacement of 
the bloodvessels of the embrvo with those of the mother, 
is a flattened fleshy, vascular, dish-like mass, round or ovoid 
in shape and with a diameter of from six to eight inches. 
It is the organ by means of which food and oxygen are 
conveyed from the blood of the mother to that of the 
embiyo. The process by which this is accomplished is, 
however, by osmosis, as there is never at any period of 
gestation an anastomosis of the maternal and foetal blood- 
vessels. 

Such being the structure and development of the pla- 
centa, it is evident that, just in proportion as the foetal and 
maternal portions of the placenta become more and more 
intimately fused together, the greater will be the difficulty 
experienced and risk run in the expulsion of the foetus from 
the uterus. It is for this reason that an abortion committed 
afler the third month of gestation may be attended with such 
fatal consequences, the hemorrhage resulting from the rup- 
ture of the bloodvessels being at times very great. Indeed, 
at a late period of gestation the maternal bloodvessels become 
dilated into great sinuses, veritable blood lakes. On the 
other hand, if gestation has not advanced beyond the third 
month, the embryo may, under certain circumstances, be 
expelled entire from the uterus, very much as a glove is 
removed from the fingers, without any serious conse- 
quences. 

Subseqiient Changes Undergone by the Human Embryo. — 
The subsequent changes undergone by the embryo during 
the last six months of pregnancy are of interest, medico- 
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legiilly, as enabling the examiner to state the probable 
age of a foetus obtained from a supposed case of abortion. 
At the fourth month the foetus is 5 to 6 inches long and 
weighs al)Out 3 ounces, the umbilical cord measuring 
alH)ut 7 inches in length. At the fifth month the foetus 
has attained a length of 6 to 7 inches, weighs from 5 to 
7 oun(»es, and is covered with the vernix caseosa ; the hair 
of the head and body, or lanugo, is quite distinct, and 
the umbilical conl is about 12 inches long. If abor- 
tion occurs at this period of gestation, the membranes 
are first ruptured, and then the foetus is expelled from 
the uterus. At the sixth month of pr^nancy the foetus 
varies in length from 9 to 10 inches, weighs a pound 
or more, and meconium is usually found in the intestines. 
At the end of the seventh month the foetus is usually 
14 inches long, weighs two and a half to three pounds, 
the eyes are open, the membrane of the pupil is disappear- 
ing, one testicle has descended into the inguinal canal. If 
the child should be born at this period, the arms and l^s 
will be bent in the position they assumed in the womb, 
and it will be viable. At the eighth month the foetus is 
sixteen inches long, weighs between three and four pounds ; 
the skin has become thicker, and is covered with fine soft 
hair ; one testicle, usually the left, has descended into the 
scrotum. At the end of the ninth month, or at full term, the 
foetus varies in length from eighteen to twenty inches, and 
weighs on an average seven pounds. The intestines are 
nearly filleil with meconium ; the bladder contains urine ; 
lx)th testicles have descended into the scrotum. 

As aiding in determining the age of the foetus, it may be 
mentioned that at full term the umbilical cord is usually 
inserted about eight to ten lines below the centre of the 
body ; whereas, at an earlier period of gestation, the point 
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of insertion is at tlie middle of the body. The general 
development of the brain, the extent to which the cere- 
bellum is covered by the cerebrum, the particular fissures 
that are present will also serve to determine the age of the 
foetus. The importance of the presence or absence of an 
osseous deposit in the inferior epiphysis of the femur has 
already been referred to (p. 45). It should be mentioned, in 
connection with the subject of the length and weight of the 
foetus at full term, that these may vary considerably.^ Thus, 
for example, it is well known that children have been 
born at full term who measured as much as twenty-four 
and even thirty-two inches, and who weighed as much as 
seventeen and three-quarter pounds,^ and eighteen pounds 
and two ounces,^ respectively. On the other hand, chil- 
dren at full term not unfrequently weigh only from four 
to six pounds. There is usually no difficulty experienced 
in recognizing an embryo in aitUj or even amid the 
contents expelled from a uterus in cases of abortion, 
unless the latter be committed in the very early periods 
of gestation. 

Moles. — Under certain circumstances the medical ex- 
aminer may be called upon to determine whether peculiar 
growths, either formed in the uterus or expelled from it, 
are polypi or membranous in character, as due to dys- 
menorrhoea, or what are known as molest It is most 
important that the true nature of the latter, when present, 
should be recognized, as moles, being due to disease of the 

^ Ag to variability in size and weight presented by the fcetus at differ- 
ent periods of intra-oterine life, compare Casper, vol. iii. pp. 15-17 ; 
Guy and Ferrier, p. 88; Tidy, part ii. p. 59; Wharton and Stills, 
vol. iii. p. 75 ; Woodman and Tidy, pp. 647, 712. 

* Owens : Lancet, December, 1838, p. 477. 

' Meadows: Medical Times and Gazette, August 4, 1860, p. 105. 

* Montgomery : op. dt, pp. 255, 269, 326, 353. 
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placenta or of the fcetal membnineSy are as mudi proof 
of a pregnane}' having existed as the presence of the 
embn'o itself. Moles^ when due to disease of the placenta^ 
are either fleshy or fatty. A fleshy mole consists of layers 
of a fibrinous material inclosing a cavity in which the 
remains of the foetus are sometimes formed. While the 
cause of fleshy moles is obscure in some instances^ they 
appear to be due to hemorrhage into the chorion. A fiitty 
mole differs more particularly from a fleshy one^ in that a 
fatty degeneration is an accompaniment of the early death 
of the foetus. The hydatiform^ or vesicular mole^ is due to 
the villous processes of the chorion becoming infiltrated with 
serum, and hanging in masses like bunches of grapes. A 
true hydatid — that is, a helminth of the uterus — ^is exceed- 
ingly rare ; indeed, it is very doubtful if it has ever been 
found. 

The proofs of an abortion having been committed^ as 
derived from an examination of the mother, are not 
very positive, if the act has been performed at an early 
period of pregnancy. The hemorrhage and relaxed con- 
dition of the vagina, for example, and the somewhat dilated 
condition of the os uteri, might be attributed to menstru- 
ation. If the pregnancy was, however, far advanced at 
the time of the occurrence of the abortion, the proofs will 
usually be sufficiently strong to establish the fact. It is 
far more difficult, therefore, for a woman to conceal her 
pregnancy and the fact that an abortion had been com- 
mitted to save her from exposure, at a late period of ges- 
tation than at an early one. If death follows within three 
days after abortion, the post-mortem examination will 
generally establish the fact that an abortion was committed. 
If several weeks, however, have elapsed, little or nothing 
will be learned by the autopsy, as the parts involved will 
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have usually reassumed by that time their usual con- 
dition. 

Determination of Foeticide. — In every ease of foeticide 
the vagina and uterus should most carefully be exam- 
ined for metritis and marks of violence which might 
have been produced by the use of instruments. Wounds 
of the vagina would rather indicate that they had not 
been made by a professional abortionist, but by one 
who was inexperienced in such work and who had been 
rendered nervous in attempting to perform the opera- 
tion. If the neck of the uterus or its fundus be found 
perforated, or the placenta wounded, the inference to be 
drawn would be that pointed instruments had been used, 
though not necessarily, since fatal wounds have been 
also inflicted by blunt instruments. The most common 
causes of death in cases of abortion as produced by instru- 
mental violence are hemorrhage and peritonitis. The 
stomach and intestines should also be carefully examined 
in cases of foeticide, as they present, not unfrequently, 
evidence that irritant poisons have been taken. Eemains 
of cantharides, tops of savin, ergot may be found ; or the 
oils of savin, tansy, pennyroyal may be recognized by their 
odor or by appropriate chemical means, such as distillation, 
etc. The shape and size of the uterus should be carefully 
noted in cases of foeticide, as they enable the examiner to 
determine approximately at least the age of the foetus. 

The normal utei^ua in the unimpregnated condition meas- 
ures about two and a half inches in length j one inch and three- 
quarters in breadth, and one inch thick. As pregnancy 
advances, the uterus increases gradually in size — very little 
change being noticeable, however, during the first month. 
During the second month, the increase is considerable. 
By the end of the third month it has attained a length of 
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five ioches, iocludiog one incli for the cervix. At the end 
of the fourth month, the uterus is five indies long irom 
the fundus to the b^inning of the cervix, and at the end 
of the fifUi, sixth, and seventh month it is six, seven, and 
eight inches long, respecti%-ely. At eig^t months the 
uterus varies in length from nine to nine and a half inches, 
and at nine montlis from between ten and a half to twelve 
inches in tts total length. While the thickness of the 
walls of the uterus at full term is about the same as that 
ill the uuimpregnated condition, or &om one-third to 
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two-thinls of an inch within a few hours after delivery, 
tliey may become, through contraction, at least two inches 
thick. 

Tlie changes in the shape of the rUe^iie presented at 
different periods of gestation are also very characteristic. 
From being flat and pyriform, the uterus, after impr^na- 
tion, becomes globular ; the cervix also, as already men- 
tioned, gradually shortens towards the end of the fifth 
month, losing about a quarter of its length each succeed- 
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iDg moDth, until, at the end of the nioth nioDth, it has 
disappeared entirely (Figs. 34, 35, 36), the form of the 
uterus being then ovoid. After delivery at full term the 
uterus begins usually to contract, its size being reduced 
within two days to six inches in length and four in breadth. 




Orvix eatirelj dimppeaied and expanded over ul«rine couteoU. 



By the end of the first week it has so contracted as to 
measure usually from 5 to 6 inches in length. At the end 
of the second week the uterus is about four inches long 
and one and a half inches broad. By the end of the sec- 
ond month it has returned to its normal size. In those 
cases, however, in which death occurring at full term is 
due to hemon'hage, no contraction of the uterus will have 
taken place. If the woman, however, has survived for a 
few days, the uterus will be found more or less contracted. 
During pr^nancy the round ligaments and Fallopian tubes 
increase in size and become more vascular; the broad 
ligaments are gradually eGTaced through the great develop- 
ment. 

Means of Producing FceUdde. — Among the means 
first tried by women to bring on a miscarriage may be 
mentioned the effects of violence, such as submitting 
to a severe beating, jumping from high places, as tops 
of fences, gates, etc, venesection, emetics, and drastic ca- 
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thartie«.* As a general rule, however, except in the case 
of ven* f«»hle or weakly women, or in tho% who are pre- 
di8|N)SiHl to miscarriage, such measures fail to produce an 
alx)rtion. The emmenagogues, or the drugs known popu- 
larly as alM)rtives, are then next resorted to, on account of 
the |)ower they are supix)8ed to possess of inducing uterine 
contractions and of thus causing the expulsion of the foetus. 
Among these the most commonly used may be mentioned 
ergot or spurred rj'e, cotton-root, savin^ or the tops of the 
juni|)erus sabina, tansy, pennyroyal, and rue. But large 
doses may 1x3 taken of these drugs without causing uterine 
contraction, while the oils of savin and tansy have 
frequently caused death, through gastritis or peritonitic 
being produced through their irritant properties. 

All such means having failed to produce an abortion, 
instrumental violence, as a last resource, is made use of as 
the only certain means of inducing uterine contractions 
and of so insuring the expulsion of the footus. The rupture 
of the foital membranes, however skilfully preformed, is a 
most dangerous oi)eration, always liable to be followed by 
the most serious, if not fatal, consequences, death being 
frequently caused, as already mentioned, by either hemor- 
rhage or j>eritonitis. When the operation is performed by 
a professional abortionist, long, narrow, sharp-pointed in- 
strumonts are made use of, but when self-inflicted, which 
is not unfreiiuently tlie case, the woman uses any articles 
that may serve lier purpose, such as knitting-needles, pen- 
holders, ]on<r wires, glove-stretchers, etc. 

Aborthmfrom Natural Causes, — It should be mentioned 
in connection with the subject of foeticide, that abortion very 
fre(iuently results from natural causes. Indeed, with some 

^Turtliou: fChule M6dico'legcde sur PAvortementj troisidme edition 
J»ariK, 18G8, pp. oj^^ 99 
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women it appears to be habitual, abortion occurring at every 
pregnancy, especially in the early months of gestation, though 
every effort has been made to prevent it. As might be ex- 
pected, the tendency to abortion is most marked at the men- 
strual periods. Predisposition to abortion appears to be due 
to causes which aflfect the mother, such as syphilis, small- 
pox, albuminuria, etc., or those which affect the child, as 
death of the ovum, disease of the placenta. Advantage 
is no doubt often taken of this natural tendency to abort by 
producing abortion criminally. As natural abortion usually 
occurs at about the third or fourth month of pregnancy, 
and as this period is also the one at which a criminal 
operation is performed, the fact that the foetus comes away 
entire would indicate that the abortion was due to natural 
causes, or at least not to instrumental violence. If, how- 
ever, the foetus be expelled first and the ruptured mem- 
branes afterwards, the conclusion would be that instruments 
had been used. 

Abortion may sometimes be feigned by women, in order 
to extort money on the charge of seduction and consequent 
pregnancy. The examination of the woman will usually 
be suflScient, under such circumstances, to disprove the 
charge. The criminality of foeticide is not excused by the 
fact that the woman was not pregnant, or by the fact that 
the pregnancy was extra-uterine. Under cei*tain circum- 
stances it may become necessary to perform an abortion, as 
in cases, for example, where the deformity of the pelvis 
makes the delivery of a living child at full term a physical 
impossibility. In all such cases the attending physician 
should insist upon a consultation being held; and the 
patient and her family should be fully informed as to the 
nature of the case before so serious an operation is under- 
taken. 

9 
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CHAPTER XI. 

]nfaiiticidi> — Live Birth — Appearance of Infant Bom at Full Term — 
Means of Determining whether Child has Breathed — Docimasia Pul- 
niununi — Objei^tiuns to Hydrostatic Test — Docimasia Circulationis — 
Size uf Liver and Contents of Stomach in New-bom Child — Exam- 
ination of Mother — Signs of Recent Deliveiy — Means bj which 
Infanticide is Committed. 

By infanticide is meant, medico-legally, the murder 
of the new-born child, it being immaterial whether the 
child is murdered immediately or a few days after its 
birth. The law assumes, until it is proved to the con- 
trary, that every child is born dead, on account of the 
fact that so many children are brought into the world who 
are either dead or die shortlv after birth. Inasmuch as 
this is the law, the prosecution, and not the defendant, 
must prove that the infant alleged to have been murdered 
was born alive. For this reason great diflBculty is usually 
experienced in convicting a woman charged with the crime 
of infanticide. Apart from this difficulty she is often de- 
livered in the absence of witnesses, or the child is con- 
cealed or destroyed. The jury also sympathizes to such an 
extent with a woman accused of this crime that conviction 
cannot easily be secured. Medico-legally, to be born alive 
implies complete expulsion of a living child from the 
mother.^ A child, for example, is not born alive if any 
portion of it, except the umbilical cord, is retained within 
the vulva. By this figment of the law, therefore, the de- 
struction of a living child, if only partly born, does not 
constitute murder. 

* Guy and Ferrier: op. cit., p. 101; Tidy; op. cit., part ii. p. 248; 
Tavlnr ? oD. cit., p. 592. 
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Appearance of an Infant Bom at Full Term. — In 
infaDticide the child is generally born at full term. But, 
inasmuch as children are frequently brought into the 
world at an earlier period of gestation, either by natural or 
artificial means, it is important for the medical examiner^ 
in cases of infanticide as well as of foeticide, to be able to 
state, from an inspection of the infant, its probable age at 
birth. The general appearance presented by an infant 
born alive at full term is as follows : Remains of the 
vemix caseosa or sebaceous matter are usually found be- 
hind the ears and under the arm-pits ; the hair is dry and 
clean ; the eyes are half open, and cannot be kept closed ;' 
the ears do not lie close to the head ; the caput succedaneum, 
or swelling on the back of the head, is well marked ; the 
thorax is distinctly arched, and the diaphragm much de- 
pressed. A dead-born child is usually covered with the 
vernix caseosa ; the hair is agglutinated ; the eyes are 
closed ; the ears lie close to the head ; the thorax is flat- 
tened and unexpanded ; the lungs lie in the posterior part 
of the thorax, are granular, and do not crepitate upon 
pressure. 

In case of the death of the foetus some time before 
birth, the body will be found flaccid and flattened, as if 
it had been macerated ; the cuticle may be more or less 
detached, especially upon the abdomen ; the head lies flat, 
howsoever it may be placed, the cranial bones moving 
readily upon one another; the cellular tissue is infiltrated 
with bloody serum. The proofs of a child having breathed, 
and therefore of having lived, though not necessarily of 
having been born alive in the legal sense, are derived from 
the condition of the respiratory, circulatory, and abdom- 
inal organs. 

Means of Determining whether the Child has Breat/ied. — 
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While the vaulted character of the thorax^ the compara- 
tive depression of the diaphragm^ the relation of the larynx 
to the epiglottis, the situation, volume, color, consistence, 
absolute or relative weight, the specific gravity of the lungs, 
may all be important under certain circumstances in en- 
abling the examiner to determine whether an infisuit has 
breathed, nevertheless the hydrostatic test is the only one 
that can be relied upon, and even that with certain quali- 
fications, to be presently mentioned. The principle of the 
hydrostatic test, or the docimasia pulmonum, is based upon 
the fact that while the lungs of an infant that have been 
aerated will float when placed in water on account of the 
inspired air, those of an infant that have not been aerated 
will sink. To apply the hydrostatic test, the lungs should 
be removed from the chest of the infant and put in a suf- 
ficiently capacious vessel containing distilled water at 60° 
F. If the lungs float upon the surface of the water, that 
will prove that they have been aerated. It is desirable also 
that each lung should be divided into a dozen or more pieces, 
compressed, and then tested separately in the same manner. 
If after compression all thepieces float, very completeaeration 
would be indicated. It must be admitted that the hydro- 
static test, while it serves to determine whether the lungs 
of the infant had or had not been aerated, does not neces- 
sarily prove that the child had breathed, still less had been 
alive in a medico-legal sense, although it may establish a 
strong presumption of the fact; since the head of the 
infant may be retained sufficiently long in the uterus or 
the vagina, as in certain elbow or breech presentations, 
for the infant to breathe though subsequently born dead, 
and, though not probable, it is not impossible that the 
air found in the lungs of the infant may have been 
ar^ifioially introduced, developed through putrefaction. 
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or be emphysematous in nature. Apart from the diffi- 
culty of artificially inflating the lungs of an infant in 
situ in cases of infanticide, nothing of that kind would 
be attempted, since it would be the object of the de- 
fendant to prove that the infant had been bom dead, and 
not alive. As a general rule, there is no great difficulty 
experienced in determining whether the buoyancy of a lung 
is due to air inspired or to gases developed within it 
through putrefaction, since the air in the latter case is not 
found in the air-vesicles of the lungs, but in the cellular 
tissue and in the form of large bubbles, which disappear 
completely under pressure. Moreover, lungs in a state of 
putrefaction diflfer in appearance very much from healthy 
lungs, being greenish-yellow in color, having but little con- 
sistence, and emitting a fetid odor. It may be mentioned, 
also, in this connection, that as the lungs of the infant do 
not putrefy as rapidly as the other organs, if these organs are 
found undecomposed, then any buoyancy exhibited by the 
lungs could not be due to putrefaction. As it is very doubtful 
whether emphysema is ever spontaneously developed in the 
lungs of an infant, the objection that the air in the lungs 
could be developed in this way is without foundation. 
On the other hand, it may be objected that the fact that 
the lungs sink when immersed in water does not necessarily 
prove that the infant had not breathed, since the unaerated 
condition of the lungs might be due to disease. While it 
is true that the density of the lungs will be so much in- 
creased by pneumonia or congestion that they will sink in 
water, these diseases occur so rarely in new-born children 
that but little importance need be attached to such an ob- 
jection. Notwithstanding that the value of the hydrostatic 
test has been questioned, that it cannot be expected to prove 
absolutely that the child has breathed, still less been born 
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alive, medico-legallvy yet if tlie lungs of an infimt do float 
in water, the examiner will be warranted, under ordinary 
circumstances, in stating that the in&nt bad breathed, and 
in all probability bad been bom alive. The test of an 
iu£int having been bom alive, or rather of having 
breathed, based upon the changes undergone by the heart 
and certain bloodvessels, after respiration has been estab- 
lished, and known as the docimasia etreulationis, is of 
rather limited application, as will become apparent when 
the diifereuces between the foetal and adult circulations 
are considered. 

Fcetal Circulation. — The principal peculiarities in which 
the circulation of the foetus diifers from that of the adult are 
that little or no blood flows through the lungs of the foetus^ 
the placenta Ix^ing the organ by means of which the blood is 
aerated, and that the right side of the heart communicates 
with the left, the blood being, therefore, neither arterial nor 
venous, as in the adult, but mixed. In the foetus (PI. 3)^ 
part of the blood flows directly from the right auricle through 
the foramen ovale into the left auricle, instead of indirectly 
by the right ventricle, pulmonary artery, lungs, and pul- 
monary veins ; part of the blood from the right ventricle 
through the pulmonary artery by the ductus arteriosus 
into the aorta. Further, the blood flows in the foetus from 
the placenta by the umbilical vein, and its continuation 
tlie ductus venosus, to the vena cava and to the right 
side of the heart, and thence through the latter as just de- 
scribed, little or none going to the lungs, to the aorta, and 
80 back by the umbilical arteries to the placenta. Such 
being the main features of the foetal circulation, with the 
inspiration of air and the separation of the infant from 
the placenta by division of the umbilical cord the fora- 
men ovale closes, the umbilical vessels^ the ductus arte- 
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riosus, and the ductus venosus shrivel up, and, ceasing to 
be pervious, become fibrous cords. The blood then flows 
through the heart and lungs, and the adult circulation is 
established. 

Under ordinary circumstances, if the foramen ovale, 
ductus venosus, and ductus arteriosus are found open, the 
examiner would be warranted in stating that the foetus 
had not been born alive, and that, therefore, in all prob- 
ability, if any crime had been committed, it would be that 
of foeticide, and not of infanticide. Not unfrequently, how- 
ever, several days or even weeks may elapse before the 
blood ceases to flow through these vessels, and as the for- 
amen ovale may remain, under certain circumstances, open 
through life, obviously too much importance must not be 
attached to the open or closed condition of the heart and 
vessels as evidence of the infant having been bom dead 
or alive. The drying up of the part of the umbilical 
cord remaining attached to the umbilicus after division, 
that usually takes place within two or three days after 
delivery, together with its subsequent separation and cica- 
trization, may be regarded as proof of the child having 
been born alive, since, although the cord withers and 
dries up in a child born dead as well as in one bom 
alive, it always remains attached in the former to the 
umbilicus, never separating spontaneously. The liver of 
the foetus is larger than that of a recently born infant, 
and that of the infant is larger than that of an eight or 
ten months old child. 

Liver and Contenis of the Stomach in a New-bom CfiUd. 
— Too much importance, however, must not be attached 
to the size of the liver as positive proof of the infant 
having breathed, since the diflference in the size of the 
liver in a recently born child, as compared with its size 
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at oarlier or later stages of development, is only relative. 
The presence of milk or of farinaceous and saoebarine 
articles of focxl in the stomach or intestine of an infant 
wouKl l)e strong evidence that it had lived some time after 
birth. Unfortunately, the remains of fixxl are not very 
frequently found in the alimentar}' canal of infants alleged 
to have lx»en <lcstn>veil. In certain cases of infanticide it 
may l)ecome of iui|)ortance to determine the age of the new- 
born child and the time that has elapsed since its death. 
Its age can approximately be determined by ascertaining 
if it presents all the characters of a fully-matured foetus 
that have already been described. It is not often possible 
to state exactly the time elapsing between the birth and 
de^ith of an infant, as so many conditions have to be taken 
into consideration, such as the season of the year, the tem- 
perature, the character of the place, and the surroundings 
of the infant. 

Examination of (he Mother : Signs of Recent Delivery. — 
In all cases of infanticide the reputed mother should be 
examined as well as the infant. The examination should 
be made as soon as possible, for, if delayed beyond a week 
or ten days, the woman may have so recovered as to pre- 
sent no signs of having l)een recently delivered. Should 
the examination be made within three or four days aft;er 
delivery, pallor of the face and weakness will be noticed ; 
the skin will be found moist, soft, and relaxed ; the eyes 
somewhat sunken. The pulse is soft and usually quick. 
The uterus can be felt through the wall of the abdomen, 
which feels soft, and presents transverse livid lines, later 
becoming white and shining, and known os the linece albi- 
cnntes. The breasts are full and knotty, and often exude 
a watery milk. The external genitalia are swollen, the 
vagi^" ' acious, the os uteri is low down, and the 
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muco-sanguiDeous discharge from the uterus, known as 
the hehia, and characterized by its peculiar odor, is usually 
present. No one of these signs can be relied upon as 
proof that a woman has recently been delivered ; but, if 
they all be present together, they would constitute a very 
strong presumption of it. Should the woman have died 
shortly after delivery, not only would the signs just men- 
tioned be present, but in addition the uterus would be 
found enlarged, measuring between nine and ten inches in 
length ; its cavity lined with remains of the decidua and 
the point of attachment of the placenta marked by a 
gangrenous-looking spot. In all cases of infanticide, the 
mother not only endeavors to conceal the fact that she has 
given birth to a child, but more especially to conceal the 
body of the child. The concealment of pregnancy is not 
an offence in the eye of the law ; but the concealment of a 
birth, constituting a misdemeanor, renders the woman 
committing it liable to punishment.* As the woman, how- 
ever, who is convicted upon this charge is punished upon 
the ground of having concealed the body of the dead in- 
fant rather than upon that of having concealed its de- 
livery, she makes every effort to get rid of the child. 
Means of Committing Infanticide, — Among the different 
means made use of to destroy the new-born child may 
be mentioned suffocation, immersion in privies, strangula- 
tion, drowning, fracturing of the skull, burning, neglect, 
wounds, hemorrhage of the navel, exposure to cold, and 
poisoning. In fully four-fifths of cases of infanticide 
death is due to asphyxia in one form or another. Statis- 
tics show that fifty per cent, of infants criminally de- 
stroyed are suffocated, twelve per cent, immersed in 
privies, ten per cent, strangled, and five per cent. 

* Tardieu : tltude Mldico4egaU sur Plrifantieidey Paris, 1868, p. 99. 
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drowned. Infants are not unfrequently also destroyed 
by fractures of the skull and by neglect. Death caused 
by burns, wounds, hemorrhage of the navel, and exposure 
to cold occurs less often, however, in cases of infanticide, 
and in frequency in about the order mentioned. 
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CHAPTER XII. 

LegLtimacj — Inheritance — Protracted Gestation — Premature Delivery 
— Viability — Procreative Power in the Male and Female — Impotence 
— Sterility — Tenancy by Courtesy — Paternity — Affiliation — Super- 
foetation — Doubtful Sex — Hermaphrodism — Presumption of Death — 
Presumption of Survivorship — Personal Identity of the Living. 

Cases involving the questions of legitimacy and inherit- 
ance are not often decided by the testimony of the medical 
expert alone, the evidence necessary to prove that a child 
is the offspring of adultery being of another character. In 
all such cases, however, questions arise relating to the 
length of time in which gestation may be prolonged or 
shortened. 

Protracted Gestation. — The subjects of protracted gesta- 
tion and premature delivery haviug already been consid- 
ered in connection with the signs of pregnancy, it only 
remains to point out their bearing in relation to cases of 
legitimacy and inheritance. The law assumes that every 
child born in wedlock is legitimate unless it can be shown 
that the husband and wife had been separated for a longer 
time than that accepted as the average period of gesta- 
tion, or that the husband was impotent. The difiBcuUy, 
however, that would at once present itself in such a case 
is due to the impossibility of stating exactly what consti- 
tutes the accepted period of gestation. It is true that the 
average period of gestation is 280 days ; nevertheless, there 
are authenticated cases, as already mentioned, in which 
gestation was prolonged to 313 or even to 325 days, or 
delivery was premature, as at 210 to 217 days. 

But it must be admitted that the strongest possible evi- 
dence would be required to prove the legitimacy of a child 
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whose birth was shown not to have occurred until 313 
days after the absence or death of the husband. 

PremcUure Delivery. — As regards the relation of pre- 
mature birth to questions of legitimacy and inheritance, 
there is no doubt that eight, seven, and even six montLs' 
infants may survive.^ It has been stated that in very 
exceptional instances even a foetus but little over five 
months old may be viable. In cases, for example, where 
a living infant acquires the right of inheriting and 
transmitting property, the point that will have to be 
established is not whether the infant was viable in the 
sense that it would survive, but was it alive at the time 
of its birth, involving in turn the determination of what 
is meant by the expression being born alive. In a broad 
sense the foetus must be regarded as alive at any stage of 
its development ; the ovum, indeed, must be alive, since 
the embryo or foetus results from the development of a 
live ovum, not a dead one, impregnated by living sperma- 
tozoa. Leaving out of consideration, however, what might 
be regarded as merely metaphysical distinctions, as a mat- 
ter of fact that which constitutes a live birth will depend 
upon the significance attached to that expression by the 
law of the land, whatever that may be. In the United 
States and in England neither breathing nor crying is 
considered essential to establish the fact that a child was 
born alive. It is enough if the whole body has been 
brought into the world and the heart has throbbed, or 
if a movement of any kind has been made. In Scot- 
land and Germany crying, and in France respiration, 
is requisite. That crying should not be regarded as 
indispensable in proving a live birth is obvious, since 

* According to Haller {Elementa PhymloguBf tomus octavus, Lausanne, 
1778, p. 423) : '*Ante septimum mensem foetus non potest snperesse.'' 
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a child might be born alive, and yet peradventure it 
might be born diimb.^ The term bom alive or viable 
being so understood, medico-legally, it might be stated 
with perfect propriety that a foetus but six inches long, 
weighing only eight ounces, not more than four months 
old, was born alive, was viable — having moved its arms 
and legs, opened its mouth, etc. — though it died within 
half an hour of its birth.' The law assumes that a child 
born in wedlock is legitimate unless it can be proved that 
the husband was impotent — by which it is meant that he 
was physically incapable at the alleged period of concep- 
tion of begetting children. 

Impotence may be due to masturbation, to the opium 
and the alcoholic habit, diseases of the nervous system, 
blows upon the head and back, absence, deficiency, or 
malformation of the penis, as hypospadias, epispadias, 
fistula in perineo, castration, cancer or absence of the 
testicles, absence of spermatozoa from the semen, etc. 

In connection with the absence of the testicles it should 
be mentioned that their mere absence from the scrotum 
does not involve impotence, since such a condition may be 
simply due, as in crypsorchides, to the testicles not having 
descended into the scrotum from the inguinal canal. Of 
the conditions causing impotence some are susceptible of 
treatment ; others are not. The procreative power in the 
male, or the age of puberty, begins at between fourteen to 
fifteen years of age, with the full development of the 
testicles, the power of fecundation depending upon the 
presence of active spermatozoa in the semen. The pro- 
creative power may continue to an advanced period of life, 
spermatozoa being found, as already mentioned, in the 

* Coke : InatUutea, Philadelphia, 1853, vol. i. 29 6, 30 o. 
' British and Foreign Mediccd EemeWf vol. vi. p. 236. 
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semoii of very old men. The impotence of old men ap- 
jK^irs to be due to the sluggishness of their spermatozoa 
ratluT tlian to tlieir absence from the semen. It should 
Ik» montioiuHl that there may be impotency without ster- 
ilitv, as in those oases in which sexual intercjourse is 
provonttnl by malformation of the penis; and, on the other 
hand, storility without impotency, as in cases of castration. 

The prooreative power begins in the female, as well 
known, earlier than in the male, at about from twelve to 
thirtwn veal's of age, and even earlier in tropical countries. 
In the female, as in the male, unfruitfulness may exist 
without incajmcity for sexual intercourse, and vice versa. 
Sterility in the female may be due to debility, leucorrhoea, 
dysnienorrlia?a, amenorrhcea, menorrhagia, absence or dis- 
ease of the uterus or ovaries, imperforate vagina or hymen, 
occlusion of the uterus, etc. It is an interesting fact that 
wliile a woman may be sterile with one man she may be 
fertile with another, it frequently happening that a woman, 
married for years without issue, in contracting a second 
marriage may bear children. As the law regards a child 
as legitimate, though not conceived in wedlock, the mother 
marryino; afterwards, and her condition being recognized 
by the husband at the time of the marriage, and as a child 
born after the death of its mother is legitimate, though j 

the marriage-tie be dissolved by the death of the mother, j 

it follows that a child, though conceived before marriage 
and born after the death of the mother — that is, neither 
conceived nor born in wedlock — would nevertheless be 
legally regarded as legitmate. 

Grounds for iJlvoixe, — Impotence or sterility may con- 
stitute grounds for divorce proceedings on the part of hus- 
band or wife, provided it can be proved that the incapacity 
for sexual " »€ existed at or before the time of 
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marriage. If such incapacity supervened, however, after 
marriage, as due to disease, there would be no grounds 
for such proceedings. In such cases a medical examina- 
tion would, of course, be necessary, and while such an 
examination could not be made compulsory, any refusal 
on the part of either of the contending parties to submit 
to the same would certainly be injurious to the cause of 
the party so refusing. 

So-called " frigidity of constitution," or unwillingness to 
submit to sexual intercourse, would not constitute grounds 
for legal divorce, absolute proof being required of incapacity 
for sexual intercourse or of severe and intense pain being 
suffered by indulging in it, as in cases of vaginismus, etc. 

Tenancy by Courtesy. — In cases where a husband acquires 
a life-interest in the estate of his wife, a child having been 
born during the life of the latter, " tenancy by courtesy " 
as it is called, the medical examiner may be called upon to 
prove not only that the child was born alive, but also that 
it was born while its mother was living, in order that 
the child may inherit. The proofs of a live birth have 
already been considered. 

With reference to the legal qualification of a child 
having been born during its mother's lifetime the only 
diflSculty that might present itself would be in .the case of 
a child removed from its dead mother by the Csesarean 
section, in which instance, if the letter of the law was car- 
ried out, the husband would be debarred from inheriting. 
The interpretation of the clause providing that the child 
must be capable of inheriting will depend upon what the 
law chooses to regard as a monster — the latter not being 
capable of either inheriting or transmitting property. It 
is very difficult, however, to say what constitutes a 
monster legally. If a monster be defined as a creature 
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which has not the shape of mankind/ then a headless 
or double-headed or double-bodied creature would be 
excluded from inheriting. On the other hand^ difficulty 
will be equally experienced in disposing of a property 
if a creature with two heads, with or without two bodies, 
be regarded as two individuals, and every creature with 
a single head, whether disomatous or not, as only one 
individual.* 

Paternity and Affiliation. — In connection with the sub- 
jects of legitimacy and inheritance, that of paternity and 
affiliation may as appropriately be considered here as else- 
where. The question of paternity presents itself under 
various circumstances, as, for example, in cases of bastardy, 
where the alleged father is compelled to support the child, 
or where a bastard child claims to be the heir of an estate, 
or where a child is born ten months after a second marriage, 
the woman having married a second time within a mouth of 
the death of her first husband. In such cases the paternity 
is determined by the likeness of the child to the parent, the 
color, features, attitude, habits, gestures, voice, personal de- 
formities being taken into consideration. In certain cases, 
questions of affiliation arise, as in the ease of a woman 
having had intercouree with two men within a few days 
of each other and giving birth to a child, one of the men 
being affiliated as the father rather than the other. In 
connection with such cases, the medical examiner should 
bear in mind that, in the lower animals at least, the im- 
press of the first sire may be often seen in the foal begotten 
by the second one. In cases involving the capability of 

^ Blackstone: Commentaries on the Laws of England j Philadelphia, 
1877, Book II. p. 246. 

' St. Hilaire : Histoire general et particulaire des Anomalies de I* Organi- 
sation chez CHommCf Bruxelles, 1837, tome ill. p. 331. 
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inheritiDg and transmitting property, the question of 
superfoetation, or the possibility of a woman conceiving a 
second time when already pregnant, may present itself. 

Superfostation. — In cases of superfoetation either two chil- 
dren are born at the same time, one of which, however, is 
immature, or two children are bom at different times, both 
of which are mature cases of superfoetation of the first kind. 
Superfoetation maybe explained on the supposition that there 
has been a twin conception, one of the embryos, however, 
developing more rapidly than the other ; or that the uterus 
was double, as is always the case in the marsupial animals, 
like the kangaroos, etc. Cases of the second kind can, 
however, only be explained by supposing that the woman 
had sexual intercourse with one or two different men and 
conceived successively. That superfoetation may be due 
to repeated sexual intercourse and to successive conceptions 
there can be no doubt ; there are well-authenticated cases 
of a woman having given birth to children of different colors 
as the result of intercourse with a white and a black man 
successively. It is also well known that double concep- 
tion occurs in animals — a mare, for example, covered 
successively by a horse and an ass, giving birth to a horse 
and a mule. 

Dovbh Sex : Hermaphroditism. — Not infrequently, on ac- 
count of divorce proceedings, questions in regard to legiti- 
macy of offspring or capability of inheriting, etc., the atten- 
tion of the medical examiner is called to individuals in whom 
the sex is doubtful, or who are said to be hermaphrodites. 
While, as a general rule, there is no diflSculty in distinguish- 
ing the sex in such cases, nevertheless, on account of the 
manner in which external and internal generative organs 
develop in certain exceptional cases, it becomes very difficult, 
if not impossible, at least during life, to state positively 
10 
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whether an individual b a male or a female. At an early 
period of intra-utorine life, at six weeks or thereabout^ it 
is impossible to determine the sex of the embryo. The 
external orgaos of generation are as yet undeveloped, and 
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the internal organs consist (Fig. 37) of what may be 
called two indiffei-ent bodies, the ducts of Muller and the 
Wolffian bodies. In case of such an embryo developing 
into a n'"' ■ " two indifferent bodies will become testicles, 
whic' ing, push the abdominal walls ahead of 
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them, giving rise in this way to the formation of the 
scrotum, which they ultimately occupy. The Wolffian 
bodies are transformed into the epididymis, vas deferens, 
etc., the ducts of Miiller becoming atrophied. 

On the other hand, should such an embryo develop into 
a female, the two indifferent bodies would become ovaries 
and remain in the abdominal cavity, and the ducts of 
Miiller would be transformed into the vagina, uterus, and 
Fallopian tubes, the Wolffian bodies becoming atrophied. 
The penis and clitoris, developing later than the internal 
generative organs, consist essentially of the same parts, 
the only difference between them being due to the fact that 
the two folds of skin which remain distinct, as the labia 
minora in the female, grow around and underneath, as the 
skin of the penis in the male ; while the two cutaneous 
folds constituting the labia majora of the female, in fusing 
together in the middle line, form the scrotum in the male. 

Such being the development of the generative organs, it 
is readily seen, on the supposition that an individual is 
really a male, that, if the testicles in such a case were to 
remain in the abdominal cavity, the labia majora and 
minora failing at the same time to coalesce in the middle 
line, and the penis to remain undeveloped, such an indi- 
vidual might be easily mistaken for a female. On the 
other hand, if the clitoris, a highly erectile organ, was 
very much developed, and permitted sexual intercourse, 
such an individual might be considered a male, it being 
supposed that the testicles had not descended ; the absence 
of a scrotum being in that way explained.^ 

It is obvious, from what has been said, that a true 
human hermaphrodite, that is a human creature in which 
a full functionally complete set of organs are united in one 
^ Beck : op. cit., voL i. pp. 169, 170, 172, 176. 
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individual^ is a physical impossibility. For, even on the 
supposition that the Miillerian ducts and WolflBan bodies 
would be simultaneously transformed into vagina, uterus, 
epididymis, vasa deferentia, etc., one of the indifferent 
bodies into an ovary, the other into a testicle, a penis would 
not be developed simultaneously with a clitoris, since being 
essentially one and the same structure one or the other is 
alone developed. That the clitoris and the penis are 
essentially homologous organs is still further proved by 
the fact that urination is accomplished by the clitoris in 
the female of certain animals, rodents, and others exactly 
as by the penis in the male of the same species. It need 
hardly be added that, while there is no authenticated case 
proving that a true human hermaphrodite has ever existed, 
such a disposition of the generative apparatus not unfre- 
quently occurs among the lower animals, as snails, tape- 
worms, etc. 

In cases where an estate descends to the first-born male, 
if the offspring should be of doubtful sex, the peculiarities 
constituting the individual a male would have to be de- 
termined by the medical expert. In such doubtful cases 
the decision might be postponed until the child arrives at 
the age of puberty, when the secretion of healthy active 
spermatozoa would establish the sex. It is important, with 
reference to the attaining of majority, that the exact day 
and hour of a child's birth be accurately noted — a person 
attaining a legal majority the first instant of the day before 
the twenty-first anniversary of his or her birth-day, though 
forty-seven hours and fifty-nine minutes less than the com- 
plete number of days, counting by hours on the principle 
that a part of a day is medico-legally equal to the whole 
of a day.^ 

* Taylor : op. cit, p. 699. 
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Presumption of Death. — It not uufrequently happens 
that a person leaves his home and is not heard of for 
many continuous years, perhaps never again. The law 
presuming such a person to be dead, the executor is 
justified in settling the estate. The length of time 
usually assumed legally as warranting the presumption 
of death is seven years from the time the person was 
last seen or heard of.^ A woman who had not heard 
of her husband for that number of years might marry 
again, therefore, without rendering herself liable to the 
charge of bigamy, even if it was afterwards shown that 
the first husband was living at the time of the second mar- 
riage. In cases where property is inherited, and in life- 
insurance cases, so long a time as seven years is not usually 
considered necessary by the courts, settlements being often 
made in two years of the period within which the person 
was presumed to have died. The presumption of death is 
usually determined by a jury on the general evidence 
submitted. 

Under certain circumstances, however, as in cases where 
the person presumed to be dead was suffering from some 
disease at the time last seen or heard of, medical testimony 
would be taken as to the probable issue in such a case. 

Presumption of Survivorship. — When several })ersons, 
members of the same family, for example, are lost at 
sea or are burned in a fire, the law usually assumes that 
they perished together. But, in the disposition of an 
estate thus left, it may be a matter of diflBculty to de- 
termine who is the heir-at-law, and medical testimony 
may be taken to aid in determining what member of 
the family, if any, survived the others. Suppose that the 
persons dying were father and son, and that the son 
^ Beck : op. dt, toL i. p. 643 ; Tidj : op. cit, part L p. 38S. 
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survived the father, even though it were for a moment, the 
wife would inherit. Suppose that two persons were related 
to each other as testator and legatee, and that the latter 
should die first, the legacy would then lapse. If, however, 
the legatee survived the testator, then his heirs would in- 
herit. A husband, as already mentioned, inherits from his 
wife if their child survives the death of the mother^ even 
for only a moment. 

While no positive statements can be made by the medi- 
cal examiner in cases involving the presumption of sur- 
vivorship, there are, nevertheless, certain general probabili- 
ties that should be taken into consideration. Thus, for 
example, if a number of pereons of different ages perish 
together, it would be a fair presumption that the very old 
and very young, other things being equal, would not sur- 
vive as long as those of middle age. In the case of a man 
and woman being drowned, it is to be presumed that, on 
account of greater physical strength, the man survived 
longer than the woman. Young people and old persons 
appear to succumb more quickly to the effects of cold than 
adults. The latter, however, do not resist the effects of 
heat as well as the former. As regards the effects of cold 
and heat upon the human system, more particularly in 
reference to questions of survivorship, the general physical 
condition, the kind of clothing, the extent to which alcohol 
has been indulged in, would have to be taken into consid- 
eration. It is well known that the aged can do without 
food better than the young. In cases of death from star- 
vation, the presumption would be, therefore, in favor of 
the former surviving rather than the latter. 

Personal Identity of the Living, — In cases involving 
the inheritance of property, medical testimony is occa- 
sionally taken in identifying a certain individual as the 
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rightful heir — the evidence upon which the identification 
depends being the presence of scars, deformities due to 
fractures, etc. Similarly, in cases of assault or of robbery, 
the assailant must be identified. As the identity of a per- 
son, whatever the nature of the case, civil or criminal, is 
usually established by the members of the family, friends 
or acquaintances, and not by a physician, it is unnecessary 
to dwell upon the subject of the personal identity of the 
living. 

In this connection it may be stated, however, that among 
the more important means of identification may be men- 
tioned the size of the person, the dress, kind of voice, the 
presence of moles, scars, deformities, cicatrices, nsevi, tattoo 
marks, etc.^ In relation to the subject of personal identity, 
a few words with reference to the distance at which per- 
sons can be seen and sounds heard do not appear inappro- 
priate. A man of ordinary height may be seen on a clear 
day and on level ground at a distance of from two to three 
miles, though not necessarily recognized. The recognition 
of a person depends not only upon being seen, but upon 
the appreciation of the peculiarities afforded by his size, 
gait, complexion, color of hair and eyes, etc. Even the 
best known persons are not always recognized at a distance 
of one hundred and nine yards; less well-known ones not 
being recognized even though but tliirty yards away. Well- 
known persons cannot be recognized in the clearest moonlight 
twenty yards away, and by starlight at a distance exceed- 
ing twelve feet, though the light from a flash of light- 
ning or from a pistol-sliot may enable a person to recognize 
another as a thief or an assailant. The distance at which 
sounds can be heard, such as the report of a gun or a pis- 
tol, being dependent upon the condition of the atmosphere, 
* Woodman and Tidy : op. cit., pp. 639-641. 
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moisture, direction of the wind^ is too variable to be posi- 
tively stated. As well known, however, the velocity of 
sound being at mean temperature about 1130 feet in a 
second, if a flash of light is seen and a report is heard 
afterwards, on the supposition that they were simultane- 
ously produced, the distance separating the person who 
fired and the one hearing the report can be calculated. 
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CHAPTER XIII. 

Feigned Bodilj Diseases — Hypnotism — Life Insurance — Medical Mal- 
practice — Medical Registration. 

Feigned bodily diseases very frequently demand the 
attention of the medical examiner, especially in the 
cases of soldiers, sailors, and prisoners, who resort to any 
and every pretext to shirk their duties ; and of civilians, 
who hope in this way to avoid serving on juries, appearing 
as witnesses, or to escape military service. It is almost 
incredible what malingerers will resort to in order to ac- 
complish their purpose, indulging in the most disgusting 
performances : swallowing feces, urine, blood, mutilating 
themselves as occasion may require. Disease is sometimes 
simulated by simply lying, or by mimicry, or cunning; 
at other times by the aid of trusses, splints, bandages, 
spectacles, crutches, and such means. The motives in- 
ducing a person to simulate disease are usually fear, gain, 
laziness, notoriety. Thus, for example, it is not unusual, 
especially abroad, where military service is compulsory, 
for such as are liable to cut off a finger, break a tooth, or 
put out an eye, to avoid conscription. The hope of gain 
is a very common motive, as in the attempts so often 
made to obtain damages for injuries incurred in railroad 
accidents. Beggars and others, to escape work and to get 
into hospitals or almshouses, often feign disease. 

Hysterical persons, especially women, will stoop to every 
kind of deceit, and submit even to harsh treatment, through 
a pure love of notoriety. While there is no kind of dis- 
ease or injury which malingerers will not simulate in order 
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to accomplish their purpose, whatever that may be, among 
the most common of these may be mentioned the feigning 
of fever, heart disease, consumption, haematuria, inconti- 
nence of urine, epilepsy, paralysis, catalepsy, deafness, 
dumbness, blindness, tumors, wounds, etc.* All such cases 
of malingering demand the greatest patience and tact on 
the part of the medical examiner. Not only one but 
several visits may be required before the examiner can be 
satisfied that the case is one of malingering. The visits 
should be paid at an hour when the suspected person is 
least likely to expect them. The parts of the body said to 
be diseased or injured should be examined unclothed, 
thoroughly exposed, all dressings and bandages being re- 
moved. No attention or importance should be attached 
to the statements of either the person supposed to be ma- 
lingering, or of his relatives or friends. The prescribing 
of some disagreeable medicine, or the suggestion of using 
anaesthetics, and performing a dangerous operation, may 
sometimes frighten the individual into confessing im- 
posture. ^ In some obstinate cases, however, all means, 
even of a severe character, fail to elicit confession. 

Relation of Hi/pnotism to Orime. — The question of the 
possibility of a crime being committed by an individual 
when hypnotized at the suggestion of another, and the 
responsibility so incurred by one or both, is still one of 
discussion. It is true that experiments have been made 
which show the remote possibility of crime being com- 
mitted under such circumstances, as in the case, for example, 

* Malingerers appear to have been aa common in ancient as in mod- 
ern times. Even so far back as the time of Galen rules were given for 
the guidance of the physician in detecting such frauds (London Med. 
Gazette, vol. 17, p. 989). 

2 Zacchias : op. cit., Lib. iii., Tit. ii., Quaest. ii., p. 288. 
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of a hypnotized woman at the command of another plunging 
a dirk into a manikin dressed up as a woman. But it must 
be admitted that there is no evidence whatever that a 
murder has ever thus taken place.^ In hypnotized persons, 
women especially, hysteria constitutes so important a factor, 
and hysteria is so often simulated, that it would become 
dif&cult if not impossible for the medical examiner to state 
positively to what extent a woman acting in the manner 
just described should be held responsible. 

Life-insurance. — A life-insurance may be regarded as a 
contract, the deed being termed a policy, whereby a company, 
in consideration of a premium paid in instalments or in a 
lump sum, agrees to pay a definite sum to the heirs of the 
insured at death, or at some definite period of life. In 
the case of the former, the amount insured for being pay- 
able only at death, it becomes incumbent upon the heirs to 
prove most positively, and to the entire satisfaction ol the 
company, that the insured person is actually dead. For 
example, in cases of persons who have disappeared, who 
went to sea and were never heard of again, questions as to 
presumption of death or of survivorship may demand the 
attention of the medical examiner. The question as to the 
general health of an applicant for a policy of insurance, 
the tendency to disease through inheritance, alcoholism, 
excessive use of tobacco, or other causes, is that which 
brings the medical profession in the most intimate relation 
with the insurance companies. In almost all the lawsuits 

* The attention of the writer has been called to two caseB of murder, 
as reported in the daily papers, in which it was alleged that the defence 
offered was that the accused had committed the crime, when hypno- 
tized, at the instigation of the hypnotizer. In one case the hypnotized 
was adjudged innocent of the crime of murder, the hypnotizer guilty. 
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in contested life-insurance policies the points contested are 
with reference to what was actually meant by certain 
medical terms^ such as diseases, habits tending to shorten 
life, etc. 

It is astonishing what a difference of opinion prevails 
among even intelligent people as to what constitutes a tem- 
perate person, many an individual who takes several 
drinks of brandy or whisky a day considering himself per- 
fectly temperate, and so stating to the medical examiner, 
utterly unconscious of his health being gradually under- 
mined, and of his life being shortened by the daily use of 
alcohol. It is due to such a difference of opinion as to the 
effect of alcohol upon the system that the question of in- 
temperance has given rise to so much discussion in cases 
of life-insurance. While it is undoubtedly true that there 
have been exceptional instances of individuals enjoying 
good health and living to a good old age who had been in 
the habit of drinking, and more particularly whisky, all 
their lives, nevertheless it cannot be denied that, as a 
general rule, the habitual use of alcohol in perverting 
nutrition induces disease of the heart, liver, and kidneys, 
and so tends to shorten life. It should be mentioned, 
however, that if the habits of the individual at the time of 
insurance were temperate, the fact that intemperance was 
subsequently developed would not debar the heirs from 
recovery upon the policy. 

What has just been said of the use of alcohol with 
reference to the shortening of life applies equally to the 
influence of the morphia habit. The concealment of the 
fact that an applicant for a policy of life-insurance was an 
opium-eater at the time of application would justify the 
company in refusing to pay the heirs the insurance. 

There is no doubt that insanity also tends to shorten 
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life, and with the view of avoiding future oomplications 
which might arise upon this point, every insurance policy 
should contain a direct question on insanity; the insurance 
company reserving to itself the privilege of insuring or not, 
according to the particular circumstances of the case. 

Litigation in cases of life-insurance not unfrequently 
arises in consequence of the insured person committing 
suicide after the taking out of the policy. Under such 
circumstances a company would certainly be justified in 
refusing to pay the insurance, if it could be proved that 
the suicide was committed with the intention of paying off 
debts or leaving money to the heirs. If, however, the 
suicide was due to insanity, clearly developed afl«r the 
policy had been taken out, the heirs would undoubtedly 
be entitled to the payment of the insurance. 

From what has just been said of the relationship of the 
alcohol and opium habit, insanity, suicide, to life-insurance, 
it is obvious that, for the interest of the company, as well 
as for that of the insured, a most thorough examination 
should be made as to the health of the individual at the 
time of the application for the policy. Not only should 
all the printed questions of the policy be satisfactorily 
answered by the applicant, but the latter should be most 
carefully questioned orally by the medical examiner of the 
company. It is the concealment of the true state of the 
health of the applicant, either fraudulently or unintention- 
ally, at the time that the policy was taken out, which gives 
rise to most of the lawsuits in cases of life-insurance. 

Medical Malpractice, — Actions for damages for large 
amounts are so often brought against physicians on the 
charge of malpractice, that it is well for the medical pro- 
fession to realize that the law affords, even to the most dis- 
tinguished of its members, under such circumstances, no 
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08|xH'ial protection. In order, therefore, to avoid the annoy- 
ance and losri of time always entailed by such suits, howso- 
ever they may terminate, it is most important that practi- 
tioners should never guarantee or contract to efiect a cure, 
even in the simplest kind of cases. Whatever the nature 
of the difficulties arising in the case may have been, however 
improlmhlc that they should have occurred, or that they 
iH)uld have been foreseen, is immaterial, the law not accept- 
ing any such excuses for tlie failure on the part of the prac- 
titioner to fulfil his contract to cure. 

Such being the case, how unwise would it be for a 
surgeon to promise that he will cure a deformity when 
the ojK»ration involved may be followed by pyaemia and 
death ! or for the gynseoologist to guarantee the safe re- 
moval of an abdominal tumor when there is always a risk 
that a fatal jyeritonitis may follow the operation ! All 
that a practitioner can be expected to say is that he will 
do the best he can for his patient. The law only demands 
that he will exhibit in the practice of his profession a fair 
and competent degree of skill. It must be admitted, how- 
ever, that it becomes difficult, if not impossible, to say, 
under certain circumstances, just what constitutes legally a 
reasonable or ordinary amount of professional skill. It 
is evident that the skill indispensable to the success of a 
pliysician or surgeon practising in a metropolis must be far 
greater than that demanded of one practising in a village. 
The legal term ordinary sldU is, therefore, far from being 
a definite one, and from the very nature of the case must 
have a varied application. Not only ordinary skill, such 
as is demanded in the successful performance of a surgical 
operation, must be exhibited, but ordinary care and attention 
in the after-treatment must be paid the patient as well. 
The bandaging, the dressings, the diet must be all care- 
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fully looked after, as neglect of the same, involving 
possibly the occurrence of secondary hemorrhage, morti- 
fication, pysBmia, or even only deformity, will render the 
practitioner justly liable to a suit for damages. 

On the other hand, a practitioner should not be held 
responsible for not prescribing some particular remedy or 
for the failure of some one remedy to cure, since the 
greatest difference of opinion prevails among therapeutists 
as to the efficacy of all so-called " remedies." It is still 
a question among medical jurists whether a practitioner 
renders himself liable to prosecution in deviating some- 
what from the usual manner of performing an operation, 
as, for example, in vaccinating on some part of the arm 
other than the part usually selected for that purpose. As 
a matter of fact, it may be mentioned, however, that in one 
instance in which the virus was introduced nearer to the 
elbow than usual and serious inflammation followed, the 
court ruled that the attending physician was responsible for 
all the bad consequences attending the case. As the law 
recognizes no particular school of medicine, homoeopathists, 
eclectics, botanists, herb doctors have about the same stand- 
ing legally as regular members of the profession. Every 
practitioner is supposed, however, to practise according to 
the system of medicine taught in the school of which he is 
a graduate. It might be supposed, therefore, that if a vio- 
lent remedy was administered or a surgical operation per- 
formed, by an individual who had received no medical 
education whatever, in the event of serious consequences, 
death ensuing, the law would hold such a person crimi- 
nally responsible. But, strange to say, there have been 
'cases, as, for example, when a prolapsed uterus, being mis- 
taken for a placenta, was torn out by a midwife and a 
fatal hemorrhage ensued; and yet the court ruled that 
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there was not suiBcient evidence to oonvict the prisoner of 
the crime of murder, and he was acquitted. It is to be 
hoped, since the law, in Pennsylvania at least^ requires 
the registration of all physicians, that any one convicted 
of practising medicine without the diploma of a reputable 
school will be summarily dealt with. 

Medical Begidration. — In this connection^ for the benefit 
of young physicians just b^inning the practice of their pro- 
fession, it does not appear superfluous to quote the full text 
of the registmtion law : " It shall be the duty of every prac- 
tising physician and of every practitioner of midwifery, on or 
bofi)ro the first day of July next ensuing (the day on which 
the law goes into effect), to report his, her or their names and 
places of residence to the health ofiicer at the o£5ce of the 
board of health, and it shall be the duty of the health 
ofiicer to have the same properly roistered in index form 
in suitable books. In the event of any of the persons above 
specified removing to any other place of residence, it shall 
be their duty to notify the health officer of the fact within 
thirty days after such removal, except where the persons 
removing shall cease to act in such official capacity as 
makes them subject to the provisions of this act.'* 

Suits brought against physicians for malpractice are 
usually for damages — civil rather than criminal in char- 
acter. By far the greater number of such cases are purely 
for the purpose of black-mail, the plaintiff usually securing 
the services of counsel with the understanding that if he 
wins the suit, his fee will be part of the damages awai^ded. 
Among such cases may be mentioned those in which a 
shortening of a limb, the stiffness of a joint, a certain 
deformity are alleged as having been due to the neglect 
of the surgeon in the treatment of a fi'acture or of a dis- 
location. In all such cases it is incumbent upon the 
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plaintiff to prove that the alleged injury or disease was 
due to the attending surgeon, and that the same might 
have been foreseen and avoided by proper treatment. 
Malpractice can only be proved when it is shown that 
the practitioner has set aside established principles and 
neglected to make use of means universally held by the 
profession to l)e necessary in a given case. It must be 
shown, however, that in all probability the treatment 
according to such established principles would accomplish 
the desired end, that such treatment never proves detri- 
mental, and that it is sanctioned by the general practice of 
the profession. 

It should be mentioned in this connection that gratuitous- 
ness will not exempt a practitioner from a charge of mal- 
practice if it can be proved that his treatment was im- 
proper, or that he neglected the patient. On the other 
hand, a patient who refuses to co-operate with his physi- 
cian cannot recover damages for any injury so sustained, 
unless the latter can be shown to have been due to mal- 
practice. As it has been decided that a physician who 
takes with him, to a confinement case, any one except a 
physician or a student of medicine, renders himself liable 
for damages; except in cases of necessity, it would be well 
under any circumstances for him to obtain the consent 
of the patient before introducing a stranger into the sick- 
room. 

In connection with the general subject of medical mal- 
practice it may be mentioned that apothecaries render 
themselves liable to suits for damages or even to criminal 
prosecution, if it can be shown that, through their igno- 
rance or carelessness, or that of inexperienced clerks in the 
putting up and selling of medicines, serious or fatal con- 
sequences ensued. 
11 
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CHAPTER XIV 

IiMtnity— Varieties of Iiuuiitj — Uioej — Muiu — Dementia — Meillco- 
Irgal KeUtioni of InsBoity— CrimiDal Responubilitj' — Medico-legal 
TenuH in loEaait;— Feigiwd Mental DiMBws. 

Inaaniti/. — The subject of iusanity lias so exteusive a 
range ns to rcuder it impossible within the limits of this 
work to (lu more thau indicate its salient features, more 
c»j>ecially from a medi(x>-legal point of view. Every 
practitioniT sliouhl appreciate the importance of the fact 
that at any moment he may be called upon to visit a person 
sail! to have lost his reason, and should be qualified, there- 
fore, to express an opinion as to his sanity. 
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Varieties of Inganiiy. — Systematic writers upon the sub- 
ject of insanity differ very much iu the maimer in which 
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they classify the different varieties of insanity. For our 
present purpose insanity may be conveniently regarded as 
being of three kinds — Idiocy or Amentia, Mania, and 
Dementia.^ 

Imbecility 



' Amentia 



Insanity 



I 



Mania 



Idiocy 

Mania Proper 

Melancholia 

Partial Intellectual 

Moral 

Partial Moral 

Kleptomania 

Pyromania 

Dipsomania 

Homicidal 

Suicidal 

Puerperal 



Dementia — Paralytic (Paresis) 

Idiocy (Fig. 38) differs from all other kinds of mental 
disease in being congenital, depending upon an arrest of 
cerebral development. There are various degrees of it, vary- 
ing from a condition in which there is an entire absence of 
mind to one in which there is a glimmering of intelligence, 
as in imbecility. Imbeciles are usually docile, and, in 
some instances, can be taught, by careful management, to 
talk and even to read. The causes of idiocy are usually 
syphilis, intemperance (of the parents), consanguineous 
marriages. Idiots can generally be recognized by the small 
size of the head (except in the case of congenital hydro- 

* Ray, \.: A Treatise on the Medical Jurisprudence of Insanity , fifth 
edition, 1871, pp. 84, 430, 577 ; Georget : De la Folic, Paris, 1820, p. 101 ; 
Mandsley, M. D. : Physiology and Pathology of the Mind, London, 1868, 
p. 253. 
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(vphalus, in which the head is very large), thickness of the 
lil)s, enlar^ment of the tongue^ salivary glands, and tonsils^ 
vauhing of the hard palate, irregularity of the teeth, with 
tendency to decay, deficiency of the lobules of the ear, de- 
fei*tive vision, weakness in the fingers and thumbs. Idiots 
are not only characterized by the absence or deficiency of 
intell(»ctual jwwer, but also by undue development of the 
animal |iart of their nature, as shown by their filthy 
habits, gluttony, etc. Ui>on post-mortem examination, 
the convolutions and fissures in the brain of an idiot are 
usually found less numerous and less complicated in their 
arrangement than in the brain of an intelligent person. 
Together with the deficiency of the gray matter of the cor- 
tex, due to so simple a type of brain, important parts 
of the latter, such as the basal ganglia, corpus callosum, 
cerebellum, may be undeveloi)ed or even entirely absent. 
Neither idicxjy nor imbecility is likely to be mistaken for 
mania or monomania, for, although the intelligence in the 
latter conditions is perverted and irregular, hallucinations 
being common, there is not that entire absence of it which 
is so characteristic of idiocy. However, as we shall see 
presently, idiocy, in some respects, resembles dementia. 
It ueeil hardly be added that idiots are entirely irrespon- 
sible, both from a civil and criminal point of view. 

Mania (Fig. 39) is understood as a general perversion of 
the mental faculties, accompanied usually with more or less 
excitement, which in certain cases may amount even to 
fury. The reasoning powers are not absolutely lost, but 
are rather confused, disturbed, disordered. There is no 
orderly sequence of thoughts; ideas follow each other 
without any relationship. At one moment the maniac 
may be titictable, pious in his expressions, singing hymns ; 
at another ungovernable, abusive, blasphemous. He sings, 
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dances, laughs, then cries, tears off his clothes, breaks any- 
thing that he can lay his hands on, often at such times 
exhibiting great strength. The skin is dry and hot ; the 
eye has a very characteristic expression, a fixed, wild, bril- 
liant sort of stare. The pulse and respiration are usually 
quick and the temperature high. The appetite is generally 
voracious. The urine and feces are often voided involun- 
tarily. Sexual desire is usually increased, and when so 
occurring in women is known as nymphomania; in men 
as satyriasis. 

One of the most striking features of mania is the total 
alteration wrought in the feelings of one so affected towards 
the members of his family ; the maniac becoming suspicious 
of and hating those whom he had formerly naturally loved. 
When haunted by delusions, which is not unfrequently the 
case, he may become so dangerous as to necessitate physical 
restraint. Systematic writers upon the subject of insanity 
consider mania to be of different kinds, distinguishing the 
varieties, as mania proper or intellectual mania, which we 
have just described, melancholia, partial intellectual mania, 
moral mania, partial moral mania, kleptomania, pyromania, 
dipsomania, and homicidal, suicidal, puerperal mania. But, 
whatever views may be held by systematists concerning dif- 
ferent kinds of insanity, moral, emotional, intellectual, etc., 
it should be understood that the law recognizes only one 
kind of insanity — that which affects the mind, the latter 
being adjudged as unsound when affected with delusions 
that cannot be dispelled. 

Melancholia may be regarded as a variety of mania, 
differing more especially from the latter in being charac- 
terized by depression rather than excitement, by the patient 
refusing food rather than partaking of it eagerly. The 
face is pale and pinched, the eyelids droop, the pupils are 
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dilated. The ])atient sits for hours at a time doing Doth- 
iiip, brooding over melancholy thoughts ; he is often of a 
religious nature, suspicious of being persecuted, burned, 
poisoned, etc., often dirty in habits, soiliug his clothes and 
linen, utterly indifTerent to his personal appearance. 

Partial itiidlectwd mania is characterized by the fact 
that the ]H*rson who suffers from this form of mental dis- 
ease is ])ossessed of some one notion contrary to his o\v7i 
exiwriencv, as well as to all common sense. He may 
imagine that his stomach is full of lizards and snakes* or 
if the individual be a woman, that her uterus contains 
hydatids, and that she is pr^nant by the devil^ as was 
Ih'IIcvihI in a well-known case.* 

As it is still a question whether there is any such form 
of mania as moral mania y that is, of a morbid perversion 
of the natural affections, temper, and habits of an individual 
without any noticeable derangement of the intellect,' it is 
only necessary, in this connection, to say that no sudden 
outburst of this form of mania should be admitted as ex- 
cusing or palliating any crime. There are no well-authenti- 
cated eases, for example, of persons becoming suddenly 
affected with an insane desire to commit murder, and unless 
it can be ck»arly shown that, previously to the conunission 
of such a crime, the defendant had given evidence of being 
insane, the plea of moral insanity should not be enter- 
tained by the court, but the defendant should be punished to 
the full extent of the law. 

Kleptomania, or the disposition to steal, is exhibited so oflen 
by persons in good circumstances that this peculiarity cannot 

* Esquirol, E. : Dea Maladies mentales, tome premier, Paris, 1S38, p. 
495. 

^Pritchard: Treatise on Insanity y 1837, p. 16; Pinel: l\mU mSdieo- 
phUosophiq%i£ sur VAHermiiim mentaley deuxidme edition, Paris, 1809, p. 
156. 
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be attributed to want, but to some aberration of the intellect. 
In all trials of kleptomaniacs, it must be proved that the 
defendant is incapable of appreciating what constitutes the 
crime of theft ; otherwise the plea of this form of insanity 
would be the favorite defence of all professional thieves. 

Pyromaniay or the insane desire to set fire to anything, 
barns, dwelling-houses, churches, is a less common form of 
mania than kleptomania. It appears to be often associated 
with epileptic insanity. No doubt this form of mania, like 
the so-called " moral mania," is made a convenient plea for 
the defence of crime, as in cases of arson. Dipsomania, 
or the craving for drink, differs from the desire for liquor 
shown by those who indulge daily in the use of alcohol 
in the circumstance that it is followed by long remissions 
in the thirst for it. During these periods there is not only 
no desire, but often a loathing, for it. With the return of 
the craving, the individual will literally soak himself with 
spirits for days and weeks at a time, often secluding him- 
self and shunning society of all kinds. 

In this connection, the responsibility of drunkards may 
be as appropriately considered here as elsewhere. Undoubt- 
edly, irresponsibility would be inferred by the law in the 
case of a person whose mind had been weakened by habitual 
drinking, unless it could be shown that, at the moment of 
the commission of an act — such as the signing of a deed — 
the individual was fully conscious of the nature of the 
contract. A murder committed by a drunken man would 
not be excused, however, by the law, if he had got volun- 
tarily drunk before perpetrating the crime. If it could be 
proved, however, under such circumstances, that his mind 
had been hopelessly diseased by drink, he would be held 
irresponsible. In all such trials, an extenuating circum- 
stance would be the fact that the defendant had no grudge 
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or malice against the deceased^ but had oommitted the 
nuinlor when under the influence of drink. It may be 
mentioned, in connection with the responsibih'ty of drunk- 
ards, that somnambulists cannot be held responsible for their 
acts, for, in such a condition as that of somnambulism, there 
can l)e, from the very nature of the case, no motives to 
commit crime, the intellect being in abeyance. 

Homicidal mania is characterized by an irresistible 
impulse to commit murder. In instances of this kind 
of insanity, it will be generally learned, from the previous 
history of the case, that the individual had been injured 
at some previous period, as by a fall upon the head, in 
consequence of which he had become more or less morose 
and melancholic at times. The maniac may murder a 
number of persons at once, the victims, not unfrequently, 
being members of his own family, to whom he had been 
previously devotedly attached ; there is an entire absence 
of motive to commit the crime. Further, the maniac 
makes no effort to escape from the consequences of his act, 
as an ordinary sane murderer would do. He may even 
boast of what he has done, saying that he had been directlv 
inspired to do what he did. 

Suicidal mania, known also as mxynomaniaj is exhibited 
in the disposition to take one's own life. While, in most 
cases of suicide, the verdict of the coroner's jury — ^the 
latter actuated, no doubt, by kindly feelings for the family 
of the deceased — is death by his or her hands while labor- 
ing under temporary insanity, there can be no doubt that 
perfectly sane persons commit suicide. In ancient times it 
was a common custom for persons who were at war to take 
their own lives rather than take the chances of falling into 
the hands of their conquerors and run the risk of torture 
and death. It is a matter of everyday occurrence for 
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men who have failed in business to commit suicide rather 
than to face their creditors, disaster, and financial ruin. 
Indeed, so many suicides are committed, not only intention- 
ally, but intelligently, that it becomes very often diflScult 
to say that the self-destruction was due to insanity. The 
disposition to commit suicide is, in many instances, un- 
doubtedly inherited, inasmuch as it is well known that the 
members of certain families for generations have been in 
the habit of taking their own lives. A remarkable feature 
in suicide is the regularity with which it occurs, and the 
frequency with which it is committed in the same way. 
Indeed, under certain circumstances, the perpetration of 
the act and the uniformity of the means by which it is 
accomplished may not inappropriately be said to be 
epidemic.^ 

Puerperal insanity y which is one of the most distressing 
kinds of mania, attacks women aft;er delivery, within a 
period varying from a few days to several weeks. It 
occurs usually before the stoppage of the lochia; albu- 
min appears in the urine, and the flow of milk is sup- 
pressed. A woman suffering from this form of mania 
may be either foul-mouthed or taciturn and pious in her 
talk, and may ofl^n be troubled with religious delu- 
sions. She may either totally neglect her infant, or 
take such a dislike to it that she sooner or later destroys 
it, and frequently in the most horrible manner. It should 
be remembered, therefore, by the medical jurist, that, in 
certain cases of infanticide, the mother may have been 
afflicted with puerperal insanity, and that under such cir- 
cumstances she should not be held responsible for the con- 
sequences of her actions. 

' Buckle : History of Qivilizaiion in Englandj chap. i. p. 25 ; Morselli, 
H. ; Suicide : An Essay on ComparaJtivc Moral Statistics, New York, 1882, 
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Dementia (Fig. 40), b^iiming with a simple enfeeblement 
t)f the intellect, terminates with an entire extinction of the 

Fio. 40. 




Dementia (Pareais) (Perkier). 

mental powers. This form of disease is characterized by 
absence of ideas, accompanied by depression, rather than^ as 
in mania, by exaggerated mental activity, with excitement. 
It may follow acute mania or melancholia ; is often due to 
disease of the brain, the result of injury, and is frequently 
incidental to old age. The countenance in dementia is 
pale, and the expression is a peculiarly vacant one. A 
most striking feature is loss of memoiy, the patient, in an 
advanced stage of the disease, forgetting even what has 
transpired within a moment or two. Individuals affected 
with this disease act in an undecided, silly, childish 
manner, repeating themselves in conversation, appearing 
neither to like nor dislike their former friends and associates, 
moving about in an aimless, listless way. A disposition 
is often exhibited in this disease to hoard up articles of no 

value. 

Paralytic dementia, also known as general paralysis or 
paresis of the insane, appears to be due more especially to 
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disease of the gray matter of the convolutions of the brain. 
This form of disease may be caused by syphilis, alcoholism, 
excessive mental work. The first symptoms of general 
paresis of the insane are a certain fretfulness, irritability 
of manner, accompanied by carelessness in dress, etc. 
The patient becomes deluded with the idea of being 
possessed of great wealth or great physical strength. As 
the disease advances, the muscular power becomes much 
weakened, and the gait unsteady. The tongue trembles 
when protruded, the lips are tremulous, and difficulty 
is experienced in pronouncing certain words. Vision 
becomes affected. A bloody, gelatinous-like swelling of 
the ear develops, the so-called "hsematoraa auris," the 
contents of which, resembling the extravasations under 
the dura mater in pachymeningitis, appear to be due to a 
degeneration of the branches of the carotid artery. The 
prognosis in general paresis of the insane is always un- 
favorable, death taking place within a period varying from 
two to ten years. 

Medico-Legal Relationa of Insanity. — Having de- 
scribed, in a general way at least, the most important 
forms of mental disease,, it remains now to consider 
them in their medico-legal relations. Should a per- 
son be determined to be insane, the first question to be 
considered is as to the degree of the insanity, and more 
especially as to the civil and criminal responsibility of 
the individual. As out of this twofold inquiry arise all 
medico-legal questions of insanity, there should be no 
misunderstanding as to what is meant by civil and 
criminal responsibility. Civil responsibility implies the 
capability of managing one's own business, taking an 
intelligent part in the ordinary affairs of civil life, 
making contracts, wills, etc. Criminal responsibility 
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renders the perpetrator of any crime, such as theft, arson, 
murder, liable to punishment, supposing the person suf- 
ficiently sane at the time of the commission of the deed 
to be held responsible. In all cases of insanity the 
practitioner who assumes the responsibility of giving ad- 
vice should have had a great deal of experience in treat- 
ing insanity, and should exercise great caution before he 
advises that a person should be deprived of his liberty 
and placed under restraint. Before positively expressing 
the opinion that the patient is insane, and setting forth the 
facts upon which such an opinion is based, the physician 
should satisfy himself, beyond doubt, that the person 
alleged to be insane is really so. Not only one visit, but 
several visits may have to be made before all doubts as to 
the insanity of the patient are removed. In case the 
practitioner advises that the patient be treated at home, it 
should be distinctly understood that he is relieved of all 
responsibility for the restraint, that being assumed by the 
friends or the members of the family. The form of cer- 
tificate by which an insane peraon can be removed to an 
asylum is fixed by statute, and no other form is valid in 
America. In Pennsylvania the certificate must be signed 
by two respectable physicians, who have practised medi- 
cine for five years, both of whom must have examined the 
patient within one week of their signing the certificate, and 
who both must testify under oath that it is absolutely 
necessary for the safety of the individual and the public 
that the patient shall be placed under restraint in an 
asylum. The physicians signing the certificate should not 
be related by blood or marriage, or be officially connected 
in any way with the asylum in which the patient is to be 
confined. Practitioners cannot be too cautious in signing 
a certificate for the placing of a patient in an insane 
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asylum, false commitment rendering them liable to heavy 
punishment by an action at law. It should be remem- 
bered that, in many instances, physicians have been de- 
ceived by relatives interested in the management or dis- 
posal of an estate, and induced by their misrepresentations 
of the state of mind of the patient to sign a certificate con- 
signing him or her to an insane asylum. 

Judgment and caution must be exercised in signing the 
discharge of a patient from an asylum by the physician in 
charge, as well as in signing one of commitment. Patients 
are usually removed from an asylum by the members 
of their family or friends at the discretion and with the 
approval of the superintendent. In America there is no 
law preventing the liberation of the insane on recovery, 
except in cases of homicidal lunatics, who have been com- 
mitted to an asylum by an order of the court. 

The opinion of the practitioner is occasionally asked 
as to the capacity of an individual to make a will, to 
sign a contract, or to marry. It should be remembered, 
strange as it may appear, that less mental capacity is 
required by law to make a will than to permit the 
managing of property or the enjoyment of personal 
liberty. The courts have ruled in many instances 
that patients, even when confined in insane asylums, 
have made good wills, and have held as valid the 
most absurd wills, it having been shown that such wills 
were in perfect accordance with the life of the eccen- 
tric, but not therefore necessarily insane, testator. In 
order, however, that a will should be valid, the law 
requires that the testator should be sane, at least at the 
time of the making of the will. A will made when the 
testator was under the influence of liquor, or narcotized, 
or afflicted with the delirium of fever, would not be held 
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as valid. A person would not be disqualified^ however^ 
from making a will when poisoned by arsenic or strych- 
nia, provided his mind was clear, and the same may be 
said of a person suffering from typhoid fever, paralysis, 
or epilepsy. When a physician is consulted as to the 
capacity of a person to make a will, the examination of 
the testator should be made in private, or only in the 
presence of the nurse, or perhaps of one member of the 
family. The physician should satisfy himself that the 
testator is not under the influence of liquor, or of any 
drug; that he fully realizes the importance and the 
nature of the act he is about to perform ; that he is not 
aflec^ted by auy delusions ; and that no undue influence has 
been brought to bear upon him. 

A most delicate question for the physician to answer, 
and his advice is often asked upon the subject, is that of 
the propriety of one person marrying another who has 
been insane, or in whose family insanity is hereditary. 
While, as a general rule, all marriages of such a character, 
as well as those in which there is a tendency in the con- 
tracting parties to inherit any disease, are to be discouraged, 
any advice to the contrary that may be given by the 
physician will not prevent their taking place, and nothing 
will be gained by his opposition. The family physician is 
often called upon to give advice as to the best means of bring- 
ing up children begotten by such unfortunate marriages. 
Hygienic treatment is all that can be recommended in 
such cases. It ought to be insisted upon, however, that 
the children should have pure country air, plenty of 
out-door exercise, plain but nutritious food ; that all ex- 
citement, especially at the age of puberty, should be 
avoided; and, above all, that little or no mental effort 
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should be required, even though the child should thereby 
grow up comparatively uneducated. 

Qiminal Responsibility of the Insane, — Of all the ques- 
tions which the subject of legal medicine gives rise to, 
there is none more difficult or more worthy of consid- 
eration than that of the relations of insanity to criminal 
responsibility. In nearly every trial for homicide, how- 
ever brutal or revolting the crime, no matter how out- 
rageous or aggravated the circumstances may be, after 
every other plea has been urged, the defence, as a last 
resource, attempts to prove that the murderer was insane. 
It might be supposed that the sophistry, flimsy rubbish, 
unworthy of being dignified by the name of argument, 
advanced by adroit counsel, could speedily be disposed 
of in all such cases by limiting the discussion to simply 
determining whether the defendant was afflicted with 
any mental disorder due to disease. The difficulty, 
however, which at once arises consists in deciding what 
shall constitute a test of the existence of a mental dis- 
order. At one time it was universally admitted that an 
individual was responsible unless totally deprived of his 
understanding and memory — not knowing what he was 
doing any more than an infant, brute, or wild beast. The 
knowledge of right and wrong was later considered as a 
test of responsibility in criminal cases. This test was 
afterwards so qualified that the knowledge of right and 
wrong was to have relation only to the particular act of 
which the individual was accused ; and it was still fur- 
ther modified in its being held that the person accused 
must have a knowledge of the consequences of the act. 
There can be no doubt, however, that insane persons 
have not only been fully conscious of the criminality 
of their acts, but have realized as well their conse- 
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quences and the punishment to which they rendered 
themselves liable. 

The knowledge of right and wrong, the consciousness 
of criminality, the realization of liability to punishment 
being possessed by insane persons, have in recent times 
led to the claim that only those individuals should be held 
irresponsible who have lost all power of control over 
their actions. The test of irresponsibility may be said to 
be, in this view then, the proof of a want of will-power — 
the power of choosing between good and evil being de- 
stroyed by disease. The accused would not, however, be 
held irresponsible if the crime was committed under the 
influence, temporarily, of liquor, or of a violent burst of 
passion, the latter condition being often attributed to im- 
pulsive or emotional insanity — sl form of mental disorder 
for the existence of which there is no evidence. 

Not unfrequently, medical experts in insanity are also 
called upon by the courts to state whether a criminal 
under sentence of death is insane, in order to stay exe- 
cution. 

Medico-Legal Terms Defined. — In connection with oases 
of insanity certain legal terms are frequently made use of 
rather loosely, such as illudoyis, hallucinationSj delimonsy 
lucid intervals; but these terms should be defined, in 
order that the medical examiner may be qualified to 
answer intelligently in court questions involving their 
use. An illusion may be defined as a false impression 
due to a material basis, the impression being, however, 
distorted through some defect in the avenue of sense, 
or of the perceptive centre, as in the mistaking a tree 
for a man at night. Hallucinations differ from illusions 
in being perverted impressions, but without a material 
basis, at least immediately. A person aflflicted with this 
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disorder imagines he hears strange voices, sees people 
where there are none, etc. Delusions may be defined as 
beliefs in something purely imaginary, as when a pauper 
imagines he has become a millionaire, or when a million- 
aire believes he has lost everything. Should a delusion be 
so strong as to affect the disposal of an estate by will, as 
when a parent has come to hate, for no reason, his chil- 
dren, whom he had formerly loved, the capacity to make 
a will should be disputed. If, however, the delusion with 
which an individual is affected is not connected in any 
way with the act about to be performed, the responsibility 
of such a person would not be questioned. By a lucid 
interval is meant a temporary intermission of insanity, 
during which period the individual recovers his reasoning 
powers. It may last for months, weeks, or only for a few 
minutes. It not unfrequently occurs in mania, and occa- 
sionally in dementia, but never in idiocy or imbecility. 
During a lucid interval the law recognizes the power of a 
person to sign a contract, to make a will, to exercise civil 
rights, etc. 

Feigned Mental Diseases are usually considered by 
writera upon medical jurisprudence separately from 
feigned bodily disorders. The expression mental dis- 
ease, whether feigned or not, regarded as something dis- 
tinct from bodily disease, is, however, an unphilosophical 
one, as there can be no disease, mental or otherwise, 
without some underlying change in organization. What- 
ever may be the psychological views held as to the 
nature of mind, whether it be regarded as an entity, a 
something independent — ^superadded to the body — an 
almost obsolete view now — or as a function of the nervous 
system, and, more especially in man, of the cerebral por- 
tion of it, a view accepted by all physiologists, is immate- 

12 
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rial, at least as far as it affects the view universally 
aooepted that a healthy mind is always found in a healthy 
body. 

In connection with the subject of insanity^ and as a 
mere matter of convenience, the subject of feigned mental 
diseases may be as appropriately considered here as else- 
where. Mental diseases are most frequently feigned by 
criminals, in the hope of escaping imprisonment or 
capital punishment. It is frequently very difficult to 
prove in such cases that the criminal is malingering, in- 
sanity in one form or another being so well imitated. 
The criminal may keep up the deception for months, dur^ 
ing which he may rave, beat the door, tear up his clothes 
and bedding, indulge in the foulest language and dirty 
habits, conduct himself in so outrageous a manner as to 
necessitate the use of a strait-jacket — and even then not 
confessing the fraud. In the investigation of these cases 
it is most important to determine whether the individual 
has any motive in simulating insanity — such as that of 
escaping punishment for some crime. Another point to 
be determined is, whether the particular crime committed 
was incidental to a life of crime, perhaps the last act of a 
long series such as a hardened criminal, but not an insane 
person, might be expected to commit. Another point to 
be ascertained is, whether the culprit endeavored to escape, 
it being well known that insane persons exhibit a perfect 
indifference to the consequences of their acts. It should 
be also remembered that insane persons never admit that 
they are insane; whereas, those simulating insanity are 
always anxious to impress every one with the fact that they 
are really insane. Of the different forms of insanity 
mania is that which is usually feigned by malingerers. 
As all maniacs are popularly supposed to be violent, the 
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malingerer in attempting to simulate mania is particularly 
so, usually overacting the part ; while the impostor, how- 
ever, usually sleeps soundly, the maniac is as violent by 
night as by day. Dementia is less rarely simulated than 
mania, as it is more difiScult to imitate, while the fraud 
is more readily recognized, being at once disclosed by the 
slightest reasoning power manifested by the individual. 
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PART II. TOXICOLOGY. 



CHAPTER I. 

Frequency of Death from Poisoning — Definition of a Poison — Mode of 
Action of Poisons— Influence exerted on Action of Poisons by Habit, 
Sleep, Disease, etc. — Evidences of Poisoning derived from Symptoms, 
Post-mortem Appearances, Chemical Analysis, Experiments apon 
Animals, Circumstantial Evidence — Character of the Evidence the 
Chemical Expert may be Expected to give in Cases of Poisoning. 

In most cases of poisoning the duty of the physician 
making the post-mortem examination is usually limited 
simply to removing the stomach, intestines, etc., of the 
deceased person supposed to have been poisoned, and 
placing them in the hands of the chemist especially 
employed by the Commonwealth to make an exam- 
ination of their contents, with the view of deter- 
mining the cause of death. It is important, how- 
ever, that every physician should have some knowledge 
of toxicology ; that is, of the symptoms of poisoning, 
the nature of poisons, their antidotes, etc., as well as of 
the medical relations of the subject. The subject of toxi- 
cology, like that of insanity, is such an extensive one that 
its thorough consideration would demand a special treatise, 
far exceeding the scope of the present work. All that the 
author can hope to accomplish within his prescribed limits 
is to point out, in a very general way, what his own ex- 
perience suggests as to the kind of toxicological knowledge 
the medical expert, who is not an analytical chemist, should 
possess. 
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The readiness with which poisons may be obtained, the 
facility of administering them, the close resemblance which 
the symptoms and post-mortem appearances of poisoning 
frequently bear to those due to disease, account for the fact 
that so many homicides and suicides are committed by this 
means. Indeed, statistics show that, excepting the casual- 
ties due to war, poisoning is the most frequent of all the 
causes of violent death. 

Poison Defined. — ^A poison may be defined as a sub- 
stance which, introduced into the body in a state of health, 
by the mouth, rectum, skin, lungs, etc., ordinarily causes 
illness and often death, the injurious effects not being due, 
however, to purely mechanical action. According to the 
above definition, a substance would not be a poison which 
only affected a person when suffering from disease like 
that of gastritis, rendering him peculiarly susceptible, 
which is due to personal idiosyncrasy. Nor would frag- 
ments of glass, or iron, or other hard or sharp substances 
be classified as poisons, even though they should cause 
death when swallowed, the injurious effects experienced 
being due to mechanical action. It need not be added 
that the particular amount, large or small, of a substance 
necessary to cause death affords no basis for distinguishing 
certain substances as poisons from others which are not 
poisons. Half an ounce of oxalic acid may prove as fatal 
as half a grain of strychnia. The effects of poisons are 
both local and remote. In making an impression directly 
upon the part of the body with which the poison comes in 
contact, a poison acts locally; in affecting some distant 
part of the body it acts remotely. Certain poisons act 
both locally and remotely — arsenic, for example, affecting 
the stomach locally, and the brain remotely. In order 
that a poison should produce its effects, unless it be a cor- 
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roeive, it must be absorbed — pass into the blood.^ That 
poisons are absorbed is proved by their being found in the 
bloody brain, and viscera. The rapidity with which this 
takes place will de{)end upon their solubility and the rela- 
tive fullness of the bloodvessels. Absorption will, there- 
fore, be favored by bleeding or purging through depletion 
of the vascular sy&teni. The effects of a poison injected 
directlv into the blood are ahnost instantaneous. 

Mode of Action of Poisons, — A poison having once 
passeil into the blood is carried by the latter throughout 
the system, being either eliminated with the bile, urine, 
saliva, pancreatic juice, and sweat, or deposited in the 
liver, spleen, kidneys, heart, lungs, brain, pancreas, mus- 
cles, or bones. Every organ would appear, therefore, to 
have a peculiar affinity for some one or more poisons, as 
shown either by the poison being excreted by a gland, as 
arsenic by the stomach, or by its being retained within an 
organ for a longer or shorter period, as lead by the brain 
and spinal cord. 

The time required for either the elimination or deposi- 
tion of a poison varies according to the particular poison 
taken and to the state of the system. Potassium iodide 
and turpentine may appear in the urine within a few min- 
utes afler being swallowed. Arsenic may be found in the 
liver in four hours and earlier afier it is taken, being usu- 
ally eliminated from the system within fifteen days if the 
individual should survive for that length of time. Anti- 
mony, on the other hand, may be found four months afler 
having been taken, lead and copper over eight months.^ 

The phenomena of nutrition would lead us to suppose 

* Christison ; Treatise on Poisons^ fourth edition, Edinburgh, 1885. 
^ Orfila : Anncdes de Uygihie pvhliqiie et de MSdecine legale^ second 
series, tome iii., Paris, p. 213. 
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that it 18 probably only that portion of the poison flowing 
in the capillaries to which its effects are due. As this 
bears but a small proportion to that found in the stomach, 
which is often in large quantity, it is obvious that death 
cannot be attributed to the latter, which must be regarded 
as a surplus, a source of supply, should the poison circu- 
lating through the system be insuflBcient to produce its 
characteristic effects. The exact manner in which death 
is caused by poison must be admitted not to be as yet un- 
derstood, though the question has given rise to much dis- 
cussion. The view has been advanced that poisons act in 
so altering the composition of the blood as to render it unfit 
to maintain life. Even if this could be proved, it would 
not be an explanation of the modus operandi of poisoning. 
In the present state of toxicological knowledge, all that 
can be said is that opium, for example, causes narcotism 
by acting upon the brain ; prussic acid, asthenia through 
its effect upon the heart ; strychnia, tetanus by its effect 
upon the spinal cord. As to why these particular sub- 
stances act in this peculiar way, no satisfactory answer can 
be given any more than as to why certain poisons are elim- 
inated with particular secretions, as mercury with the saliva. 
As a general rule, the larger the dose of the poison the 
quicker the action, the exceptions being afforded by sub- 
stances like arsenic, which, when taken in an overdose, 
induce vomiting, and are therefore rejected from the sys- 
tem. Certain poisons undoubtedly act antagonistically 
towards each other, the effect of the one poison being more 
or less neutralized by the other. Thus, for example, mor- 
phia antagonizes atropia, and atropia neutralizes strychnia. 
Indeed, so true is this in the case of the two latter alka- 
loids that in strychnia-poisoning atropia should be admin- 
istered as an antidote. On the same principle, digitalis 
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might be tried in cases of acoDite-poisoning, there being 
an antagoDisin between these drugs also. 

The power of poisons to produce their characteristic 
effects is very much diminished by their prolonged use, 
enormous amounts of laudanum and morphia, for instance, 
being tolerated by confirmed opium-eaters, and arsenic by 
arsenic-eaters. 

Sleepy whether induce<l naturally or by opium, usually 
diminishes or retards the action of poisons, especially of 
the irritant kind. Certain animal substances, which, when 
introduced into the system, are very poisonous, often in- 
deed fatal, are, however, when swallowed so modified by 
the digestive fluids as to be rendered innocuous, as shown 
by the fact that persons are unaffected afl«r sucking 
wounds made by poisoned arrows, snake-bites, etc. 

D/seose modifies the action of poisons. Persons suffering 
with apoplexy and inflammation of the brain are very 
susceptible, for example, to the action of opium. On the 
other hand, large quantities of opium are tolerated in 
tetanus and mania-a-potu. The evidences in cases of al- 
leged poisoning are afforded by the symptoms, the post- 
mortem appearances, chemical analysis, experiments upon 
animals, circumstantial evidence. 

Evidence of Poisoning derived from Symptoms, — In con- 
sidering the symptoms presented by a person supposed to 
have been poisoned, it is most important to ascertain whether, 
at the time of the attack, the person was perfectly well, 
whether the symptoms appeared shortly after the taking of 
food or drink, and whether any other persons were affected 
in a similar manner. The great difficulty experienced by 
the medical examiner in determining, from the symptoms 
alone, whether a person has been poisoned, arises from 
the similarity between the symptoms of disease and those 
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due to poison. Thus, for example, the symptoms of ma- 
lignant cholera, cholera morbus, peritonitis, ulcer of the 
stomach resemble very closely those due to irritant poi- 
sons. Indeed, eases of arsenic-i)oisoning have been mis- 
taken for attacks of cholera morbus. On the other hand, 
the effects of narcotic poisons resemble in many respects 
those due to apoplexy, inflammation of the brain, certain 
cardiac disorders, etc. The above examples among many 
which might be given serve to prove that the symptoms 
alone in any case would not warrant the medical examiner 
in stating positively that a person had been poisoned, nor, 
on the other hand, in warranting him to attribute to dis- 
ease an alleged case of poisoning. 

In addition to what has already been said as to the 
manner of making post-mortem examinations, it is espe- 
cially important, in connection with poison cases, that the 
stomach and other viscera should be placed in a perfectly 
clean glass jar. Otherwise the defence on trial might 
plausibly argue that the poison found by the chemist was 
derived from the dirt in the jar, and not from the viscera 
of the person alleged to have been poisoned. Further, 
in case the stomach or other viscera are to be submitted to 
a chemist for analysis of their contents, the physician who 
makes the post-mortem examination should pack the jar 
with its contents securely in a box, seal the latter up, and 
label it. It is desirable, where possible, for the medical 
examiner to place the box in the hands of the chemist 
himself. Whoever delivers it, however, should take a 
receipt for it. The neglect of such precautions on the 
part of the physician making the autopsy in a poison case 
may give rise, on trial, to the objection that the stomach, 
etc., in passing through different hands, may have been 
tampered with, and the testimony of the chemist who 
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fouDd the poison may be thereby materially weakened. 
In opening the stomach in poison cases it will be found 
most convenient to make the incision along the lesser curv- 
ature; then, after collecting and measuring the contents, 
to spread the stomach out upon a clean glass plate, the 
inner or mucous surface being uppermost; the latter should 
then be examined most carefully both for lesions and the 
remains of the poison. 

Post-mortem Appearances. — Among the post-mortem 
signs usually presented in poison cases may be men- 
tioned redness, softening of the mucous membrane of 
the stomach and intestines, ulceration and perforation. 
It need scarcely be mentioned, however, that, as the 
same signs may be due to disease, the medical exam- 
iner should be cautious in attributing them, even in 
suspicious cases, to poison. Not unfrequently remains of 
poison, such as crystals of arsenic, pieces of phosphorus, 
vegetable leaves, etc., may be found in the stomach and 
intestines. In cases of poisoning by prussic acid, opium, 
nicotine, etc., the odor of these substances on opening the 
body becomes very perceptible. Occasionally the cheeks, 
mouth, tongue, and dress of the deceased may be stained, 
as in cases of poisoning by mineral acids. One of the 
most convincing of the evidences of jioisoning that can 
be adduced is the discovery of the poison.^ In order to 
prove that death was caused by poisoning, the law, how- 
ever, does not require that the poison should be actually 
discovered, many criminals having been convicted on other 
evidence, circumstantial and otherwise. Indeed, if the 
discovery of the poison was essential to conviction, many 
criminals would escape, as there is no reliable, certain test 

* " Tunc demum res certa, erit, ubi venemum ipsum reperietur facile 
agnoscendum" (Wharton and Stills : op. cit., vol. ii. p. 44). 
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for many poisons, especially of the animal and vegetable 
kinds. On the other hand, the mere finding of a poison 
within the stomach would not necessarily lead to convic- 
tion if the lesions usually produced by the poison were not 
present ; and if other proof, such as symptoms, circum- 
stantial evidence, etc., were absent. Indeed, it might be 
argued, in such a case, that the poison had been introduced 
into the stomach after death for some malicious purpose, 
with the motive perhaps of exciting suspicion and of leading 
to the conviction of some innocent person. The fact that 
the poison was found in the liver, spleen, etc. would be a 
much stronger proof that death was caused by the poison 
than the finding of it in the stomach alone, as in the 
former case it would be inferred that the poison had been 
absorbed. It must be remembered, however, that a poison 
might be introduced into the stomach or rectum after 
death, and thence by osmosis pass possibly all through the 
body, for, although the bony cranium and spinal column 
would prevent osmosis, nevertheless, if the poison were im- 
bibed by the nerves, it might possibly be transmitted by 
the latter not only to the cord, but even to the brain itself. 
Chemical Analysis. — In making an analysis it is import- 
ant that the chemist should inform himself as to the nature 
of the symptoms, as well as of the post-mortem appearances 
presented, inasmuch as these may serve, to some extent at 
least, to indicate the nature of the poison taken. In every 
case the analysis should be made as carefully and as thor- 
oughly as possible. As a matter of precaution only one 
portion of the suspected substance should be analyzed at a 
time, the remaining portion being reserved in case an acci- 
dent should happen, or there should arise a necessity for 
future investigation. The substance suspected to be poison 
ought to respond to all the tests. It is also most imi)ort- 
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ant that the reagents, previous to being used, should have 
been determined to be pure, so-called " chemically pure '' 
reagents often containing impurities. In many analyses 
it is of advantage to reduce the bulk of the liquid by 
evaporation, since the quantity of poison present might be 
so small as not to respond to the ordinary tests. Not- 
withstanding, however carefully the analysis may have 
been made, the chemist fails in many instances to discover 
any poison. It must be remembered, in connection with 
failures to find poison in those cases where all the other 
evidence concurs in showing that poison had been taken, 
that the latter may have been vomited or have passed out 
of the system in the feces and urine. The poison, fiir- 
ther, may have been of such a nature as to be unrecogniz- 
able by any means at present known, or to have been de- 
composed in the blood or tissues during life or after death. 
Eosperiments on Animals. — In those cases where the poison 
cannot be determined by either the symptoms, post-mortem 
appearances, or chemical analysis, there remains still another 
resource — that of experimentation upon animals. For ex- 
ample, in an obscure case of strychnia-poisoning, some of 
the suspected matter, found perhaps in the stomach of the 
deceased, might be injected subcutaneously into a frog, the 
latter animal, as is well known, being extremely suscep- 
tible to the effects of that alkaloid.' Criminals have been 
convicted of giving digitalis and aconite in this way, 
these poisons having been recognized through their char- 
acteristic effects produced upon animals. It is an interest- 
ing fact, in this connection, that animals enjoy an immunity 
from being poisoned by certain plants which, when eaten 
by man, usually prove fatal ; and, further, that man may 

^ Orfila : Ti'aiti des Poisonsj troisi^me edition, tome premier, Paris, 
1826, p. 31. 
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be poisoned by eating an animal that has previously fed 
upon such plants. Thus, it is well known that the milk of 
cattle browsing upon the herbage in certain parts of South 
America, and the meat of the rabbit which has eaten bel- 
ladonna, will prove poisonous to human beings partaking 
of them.^ 

Circumstantial Emdence, — Although the consideration 
of the circumstantial evidences of poisoning in a crim- 
inal case does not constitute a part of the duty of the 
medical examiner, nevertheless a knowledge of all the 
circumstances bearing upon the case will be of advan- 
tage. Among such circumstances may be mentioned par- 
ticularly : Whether the person accused had any motive 
for poisoning the deceased. Was there any evidence 
that the accused had recently purchased the particular 
poison found, or that he had had any in his possession 
for some time? Did he give the deceased always his 
meals? Was medical advice sought, and, if so, was the 
medicine always given by the accused ? If any matters 
were vomited during the illness of the deceased, were they 
submitted to the physician for examination, or thrown 
away at once and nothing whatever said about them? 
Was the burial premature and very quiet? Was an 
autopsy objected to? It is needless to say that, if the 
accused acted in such a way, there would be good reason, 
indeed, to suspect foul play. 

Character of Evidence of the Chemical Eocpert, — In 
all criminal cases of poisoning the physician or the 
chemist, or whoever makes the analysis, must be prepared 
to answer at the trial such questions as the following : 
Could the sickness or death be ascribed to poison, and, if 
so, to what particular poison ? Would such a poison as 

* Guy and Ferrier : op. dt, p. 372; Beck : op. dt., vol. ii. p. 4li. 
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that allied to have been given produce death if adminis- 
tered in su£Bcient quantity? At what period was the 
poison given? Coold sadi a poison disappear so entirely 
from the system as to leave no trace? Might the poison 
discovered in the bodv of the deceased have been derived 
from some other source than that which was claimed to 
show that it had been criminally administered?^ The an- 
swers to be given by the medical witness to sudi questions 
will largely depend upon what particular kind of poison 
may have been given, as will become more apparent when 
the different kinds of poisons will have been considered. 

The effects of poison are simulated occasionally; the 
imposture will be discovered^ however^ in time at least, if 
not by other means. Insane people are frequently deluded 
with the idea that attempts are being made to poison them, 
or that they have been poisoned. 

^ Tardieu, A. : tHude midiethteffole el dinique sur V Empoiionnement^ 
Paris, 1867. 
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CHAPTER II. 

Classification of Poisons — Irritant Poisons — Poisoning by Mineral 
Acids, by Alkalies and their Salts, Noxious Gases — Poisoning by 
Phosphorus, Arsenic, Antimony, Mercury, Lead, Copper, etc. — Poi- 
soning by Oxalic Acid, Carbolic Acid, etc. — Poisoning by Decom- 
posed Food, Ptomaines, Neurotic Poisons — Poisoning by Opium, 
Alcohol, Ether, Chloroform, Chloral, Nux Vomica, Strychnia, Bel- 
ladonna, Stramonium, Tobacco, Lobelia, Hydrocyanic Acid. 

Systematic writers upon the subject of Toxicology vary 
very much in the manner in which they classify poisons. 
In this manual, however, poisons will be regarded as con- 
sisting of only two kinds : Irritants and Neurotics.^ 



Poisons 



Irritants 



Mineral Acids, Alkalies, Phosphorus, Bro- 
mine, Iodine, Arsenic, Antimony, Mer- 
cury, Lead, Copper, Tin, Bismuth, Car- 
bolic Acid, Trichiniasis, Ptomaines. 



r Cerebral 



fOp 

1 : 



Spinal 



Neurotics .» 



Cerebro- 
spinal 



Opium, Alcohol, Aneesthetics, 
Chloral Hydrate, Carbon Ox- 
ide, Carbon Dioxide. 

Strychnos Nux Vomica. 

{Stramonium, Hy- 
oscyamus, Atro- 
pa Belladonna. 

fNicotiana Taba- 
cum, Lobelia, 
Aconitum. 






Asthenics 



{Digitalis, Cocculus 
Indicus, Acid urn 
Hydrocyanicum. 

Lritant poisons include substances which, when swal- 
lowed, give rise to an acrid, burning taste, followed by 
nausea, vomiting, cramps in stomach, purging, the matters 

' Taylor : op. cit., p. 78. 
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vomited and purged being often mixed with bloody these 
symptoms being due to inflammation of the mucous mem- 
brane of the alimentary canal^ terminating not unfrequently 
in ulcer, perforation, and gangrene. They may possess 
simple irritant properties or specific ones, and are derived 
from the mineral, vegetable, and animal kingdoms. The 
simple irritant poisons include such substances as the min- 
eral acids and alkalies. Among those possessing specific 
properties may be mentioned phosphorus, arsenic, anti- 
mony, mercury, oxalic and carbolic acids, cantharides^ 
poisoned meat, fish, etc. 

Neurotic poisons include such substances as have a spe- 
cific action upon the brain and spinal cord, causing head- 
ache, giddiness, drowsiness, stupor, delirium, coma, con- 
vulsions, paralysis. They are derived from the vegetable 
kingdom and include substances like opium, chloral^ 
strychnia, atropia. Calabar bean, prussic acid, etc. 

Irritant Poisons. — Poismiing by Mineral Acids. — As a 
general rule, most cases of poisoning due to mineral acids 
are accidental in character, suicide being only occasionally 
committed by such means, and homicides but rarely. As 
the symptoms, post-mortem appearances, general treat- 
ment, in poisoning by the different mineral acids, are very 
much the same, they may be conveniently considered to- 
gether. The symptoms in cases of poisoning of this kind, 
which depend more on the degree of concentration than on 
mere quantity, are a burning sensation in the mouth, fol- 
lowed by violent pain in the stomach, vomiting of dark- 
colored coffee-grounds-like matters containing blood, and 
occasionally portions of mucous membrane. In all cases 
of poisoning by mineral acids, magnesia, chalk, plaster off 
the walls (if nothing better), soap-suds, oil, milk, mucilagi- 
nous drinks, flaxseed tea, or barley-water may be adminis- 
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tered. If undiluted acid has been swallowed, however, 
there is but little hope that the remedies just mentioned 
or any others will do much good. The smallest recorded 
quantity of sulphuric acid known to have destroyed life 
was one drachm, the shortest known period at which death 
has taken place being within two hours.* 

On post-mortem examination stains and corrosions are 
found on all parts with which the acid has come in con- 
tact. The stomach is filled with black, yellow, or brown 
fluid, perhaps distended with gas, its mucous membrane 
charred or inflamed, perforation not being uncommon in 
cases of sulphuric acid poisoning. The skin is stained 
black or dark brown by sulphuric acid, yellow by nitric 
acid, white by hydrochloric acid. In cases of sulphuric 
acid poisoning the contents of the stomach should be fil- 
tered and then treated with any soluble salt of barium. 
The dense white precipitate produced, insoluble in acid 
and alkalies, with charcoal and blowpipe will yield barium 
sulphide, which in turn with a mineral acid gives sul- 
phuretted hydrogen, recognizable by the black stain it 
gives to filtering paper dipped into a solution of lead salt. 

The smallest quantity of nitric acid recorded as having 
destroyed life was two drachms, death having taken place 
within two hours.^ 

In cases of poisoning by nitric acid, the matters ob- 
tained from the stomach should be first filtered. The 
clear acid liquid so obtained should then be heated and a 
weak solutionof potassium carbonate added. Paper dipped 
into a concentrated solution of the latter will afterwards 
burn with deflagration. A few drops of the filtered solu- 
tion evaporated to dryness on a glass slide will give 

^ Christison : op. cit., p. 162. 
* Wharton and Stills : op. cit., vol. ii. p. 179. 
13 
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cr}'Sta]8 of potassium nitrate. On making a solution of 
these cr}'stals and adding a cn'stal of ferrous sulphate 
with a drop or two of strong sulphuric acid, the green 
color of the crj'stal will change to reddish-brown, due to 
the formation of ferric sulphate. Morphina and brucina 
will serve as tests for concentrated nitric acid, being turned 
red by the acid. Ruddy brown fumes are also given oflF 
when nitric acid is poured on copper. In order to extract 
hydrochloric acid from the stomach it is only necessary 
to add silver nitrate to the filtered contents, the white pre- 
cipitate silver chloride formed being readily recognizable 
by being soluble in liquor ammonise and precipitable by 
nitric acid, blackening upon exposure to light and melting 
into a mass known as horn silver when heated. The fact 
that hydrochloric acid dissolves gold leaf in the presence 
of nitric acid affords a convenient test for the concentrated 
acid, as also the white fumes given off with vapor of am- 
monia. The smallest quantity of hydrochloric acid known 
to have destroyed life is half an ounce, the shortest period 
within which death took place being two hours.* 

Poisoning by Alkalies, — Tlie alkalies, potassa, soda, end 
ammonia, are rarely used for homicidal purposes. As 
potassa and soda are, however, extensively used in the 
arts, in the manufacture of glass and soap, under the 
name of pot- and pearl-ashes, soda ashes and soap lees, 
and ammonia in the form of aqua ammonise for various 
household purposes, illnesses and occasionally death have 
occurred as the result of taking them accidentally. 

The symptoms of poisoning by the alkalies are an acrid, 
nauseating taste, followed by a burning heat in the throat 
and stomach, violent abdominal pains, vomiting and pull- 
ing. Ammonia, being more irritating than potassa or soda, 
*i respiratory organs especially, inducing a chok- 

* Taylor : op. cit., p. 102. 
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ing sensation. In cases of poisoning by any of the alka- 
lies, vinegar and water, lime or orange juice, oil, which 
forms with alkali soap, should be given, opium being 
administered to relieve pain. The quantity of potassa or 
soda or ammonia that may prove fatal is variable, death 
having been caused by half an ounce of caustic potassa 
and by forty grains in solution and by two drachms of 
ammonia.^ Persons have, however, recovered after swal- 
lowing over an ounce of ammonia. Death may take place 
from poisoning by alkalies within a few hours or days, or 
may be protracted several months. In fatal cases, on 
post-mortem examination, the mucous membrane of the 
mouth, throat, and gullet will be found corroded, often 
blackened, and even completely destroyed, the larynx and 
bronchi being particularly inflamed and softened in cases 
of ammonia-poisoning. 

In examining the contents of the stomach, as a general 
rule, the organic matters can be removed by evaporation 
and subsequent heating ; the ash remaining being digested 
with distilled water and filtered, the potassa or soda will be 
found in solution as a carbonate. Potassium compounds 
give a violet color, sodium compounds a yellow color to 
the smokeless flame of spirit or gas. The presence of these 
alkalies can be readily recognized also by means of the 
spectroscope. Potassium can also be tested for by using 
tetrachloride of platinum, which throws down a yellow 
granular precipitate consisting of potassio-platino chloride. 
In making use of this test, the absence of ammonia must 
be insured. Soda may be recognized from the white pre- 
cipitate thrown down by the addition of potassium anti- 
moniate. Ammonia may be extracted from the stomach 
by distilling about one-fourth of the liquid, the vapor 
being carried through a bent tube into a well-cooled re- 
* Woodman and Tidy : op. cit., pp. 92, 105. 
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ceiver coDtaining a Bmall quantity of water acidulated with 
hydrochloric acid. If no ammonia should be given off, 
the contents of the retort should be treated with alcohol 
filtered and redistilled with lime hydrate, by which firee 
ammonia, perceptible from its odor, will be obtained. As 
ammonia is one of the products of putrefaction, if the con- 
tents of the stomach should be found in that condition it 
will be useless to attempt to make an analysis. A con- 
venient test for ammonia is platinum tetrachloride, which 
gives a yellow precipitate. 

The alkaline salts and earth, potassium nitrate or salt- 
petre, used in medicine and in the manufacture of gun- 
powder, potassium bitartrate or cream of tartar, potassium 
sulphate, chlorinated soda and potash or bleaching salts, 
magnesium sulphate or Epsom salts, the salts of barium, 
strontium, calcium, and even common salt, have all proved 
fatal when taken in overdoses or in large quantities. As 
cases of poisoning from such substances were not homi- 
cidal in character, but resulted from accident, it will not 
be necessary to describe the symptoms, post-mortem ap- 
pearances, etc. It may be mentioned, however, that the 
proper treatment in such cases, generally speaking, is to 
evacuate the poison by emetics and mucilaginous drinks, 
and the administration of antiphlogistic remedies. 

Poisoning by Noodous Gases. — Among the irritant 
poisons may also be included nitrous acid, sulphurous 
acid, hydrochloric acid, and chlorine gases. The dele- 
terious effects of the fumes of such gases are well known, 
causing irritation and inflammation of the throat, eyes, 
and air-passages, inducing in some cases even spasm of 
the glottis. The production of these gases is incidental 
to various manufacturing processes, nitrous acid gas being 
ge' a large scale in water-gilding and brass- 
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button-making, Biilphuroiis acid gas in bakers' ovfiiis, 
liydrochlorie acid gas in potteries. As such ca-scs of poi- 
soning are often of a chronic rather than acute character, 
and but rarely become the subject of medico-legal investi- 
gation, it will not be necessary to dwell further upon the 
noxious effects of these gases. 

Poisoning by Phosphorus. — With the description of phos- 
phorus poisoning we begin the consideration of that class of 
irritant poisons which not only act upon the mucons mem- 
brane of the alimentary canal, or the part of the body they 
come directly in contact with, but also upon remote parts 
of the system — the nervous centres being often especially 
affected. It is true that some of the alkaline and earthy salts 
just mentioned possess similar properties to some extent ; 
but, as poisoning is rarely caused in this way, their specific 
properties were not referred to. Phosphorns is but seldom 
used for homicidal and not very frequently for suicidal 
purposes. Most eases of poisoning of this kind are acci- 
dental in character, caused by swallowing the phosphorus 
paste used for destroying vermin, or the tops of Incifer 
matches. Poisoning by phosphorus is much less common 
than formerly, the red or amorphous form, which is not 
poisonous, being so much more used than the yellow 
variety. In acute cases the symptoms vary at the com- 
mencement, sometimes setting in rapidly, at others being 
protracted. As a general rule, within from one to two 
hours, a peculiar, disagreeable taste is experienced, accom- 
panied with intense warmth in the stomach and bowels, 
which gradually turns into a violent, burning pain. Eruc- 
tations having a garlicky odor, followed by nausea, vomit- 
ing and purging are not infrequent. The matters vomited 
are usnally dark-colored, and have the garlicky odor of 
phosphonis. The pupils are dilated, the abdomeu dis- 



198 A MANUAL OP 

tended, the extremities cold, the pulse weak, the thirst 
iiitensi^ Between the third and fifth day, if the case is a 
protra^'ted one, jaundice appears, often accompanied with 
retention of urine and delirium, the patient dying possibly 
in convulsions or comatose. Recovery is very rare. The 
most constant symptoms in chronic phosphorus poisoning 
arc weakness and fatigue, \ysL\ns in the abdomen, with 
diarrhoea, intermittent toothache, carious teeth, with gums 
swollen and distended with pus ; the complexion sallow, 
eruption upon the skin ; falling off of the hair, increase of 
phosphates in the urine. 

There is no chemical antidote for phosphorus. The 
poison should be removed as soon as possible. If the 
patient is seen shortly after taking the poison, the stomach- 
pump should be used ; otherwise, an emetic of sulphate of 
zinc or sulphate of copper should be administered, the 
latter being given in three-grain doses, well diluted, at in- 
tervals. Magnesia or chalk, in gruel, should be given. 
If the poison has had time to reach the intestines, purging 
should be tried ; on no account should oil be given, as the 
phosphorus would be dissolved, and its absorption greatly 
promoted. It is most important, as a precautionary 
measure, that those engaged in phosphorus manufactories 
should be extremely cleanly in their habits, changing their 
clothes after work, washing their faces and hands, and 
rinsing their months with some slightly alkaline wash. 
Saucers filled with turpentine should be placed about the 
factory, the fumes appearing to exert a protective effect. 
The smallest quantity of phosphorus known to have de- 
stroyed life was one-and-a-half grains in a man, one-eighth of 
a gmin in a woman. The one-fiftieth of a grain has, how- 
ever, killed a child.^ Death in cases of acute phosphorus- 
poisoning usually takes place within a period of from three 

* Woodman and Tidy : op. cit , p. 71. 
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to six days. In one case recorded death occurred in half 
an hour. Chronic cases may, however, last for months or 
even for years. 

On post-mortem examination the mucous membrane of 
the alimentary canal is usually found inflamed, softened, 
and discolored. In chronic cases the most important 
change observed is the fatty condition of the liver, kid- 
neys, heart, muscles, etc., the fat being probably derived 
from the albumen of the tissues. The best way of extract- 
ing phosphorus from the stomach is that of Mitscherlich. 
This method consists in distilling the suspected fluid in 
the dark with a small quantity of dilute sulphuric acid, 
the object of the latter being to neutralize the ammonia 
developed during putrefaction. The vapors are made to 
pass through a tube kept cool by running water into a 
receiver, a flash of light appearing every time that the 
phosphorus vapor condenses in the tube. This method 
is so delicate that one part of phosphorus may be detected 
by it in one hundred thousand of substance. 

-Bromm€ and iodm^, like phosphorus, are irritant poisons, 
possessing specific properties as well. Bromine has been 
used to commit suicide, and iodine in over-doses has caused 
death accidentally. The symptoms of poisoning by bromine 
are spasmodic action of the muscles of the larynx and phar- 
ynx, with great diflScuIty in breathing, followed by burn- 
ing pain in the stomach. An ounce of bromine has caused 
death in seven hours and a half. Iodine in large doses 
causes a burning heat in the throat, pain in the abdomen, 
vomiting, purging. In such cases emetics should be ad- 
ministered. The post-mortem appearances presented are 
those of an irritant poison. Fatal results have followed 
from the taking of twenty grains of iodine. Death occurs 
usually within thirty hours after the taking of the poison. 
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It may be mentioned that caution should be exercised by 
the physician in prescribing iodide of potassium^ as some 
persons are very susceptible to its influence. In such cases, 
headache^ abdominal pain^ thirsty inflammation of the nos- 
trils and eyes, salivation, pustular eruption follow its ad- 
ministration even when given in small doses. 

Poisoning by Arsenic. — Arsenic is found in nature in the 
metallic form, or in combination with other metals, such as 
zinc, copi)er, iron, and with sulphur in the form of orpi- 
ment and realgar. Arsenic is extensively used in the arts, 
in the manufacture of enamel, glass, composition candles, 
vermin-killers, fly-powders ; ship-builders protect their tim- 
ber from worms, farmers preserve their grain, grooms im- 
prove the coats of horses, and women their skin, by arsenic.^ 
Arsenic is so readily obtained and so easily administered, 
and is so easily suspended in tea, coffee, milk, and soup, 
etc., that it is of all poisons the most frequently used for 
homicidal and suicidal purposes. Of the various prepara- 
tions of arsenic, the important ones, medico-legally, are the 
white oxide commonly known as arsenious acid, the yellow 
sulphide or orpiment, the green arsenite of copper or 
Scheele's green, the liquor potassse arsenitis or Fowler's 
solution. In whatever form taken, though, wliether solid, 
liquid, or gaseous, or howsoever applied, either as a wash, 
an ointment, or a plaster, arsenic acts as a poison. 

Arsenious oxide, or white arsenic, the form of arsenic 
most commonly made use of for poisoning purposes, oc- 
curs in commerce as a heavy white, opaque, or translucent 
powder, or in masses. It is nearly tasteless, and but 
slightly soluble in cold water, only one-half of a grain 
being dissolved by an ounce of water; the solubility 
is increased by hot water, alkali, but diminished by 
* Guy and Ferrier : op. cit., p. 436 ; Tardieu : op. cit, p. 323. 
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organic matter. As a general rule, the symptoms of 
arsenical poisoning develop gradually, being usually de- 
layed for from half an hour to an hour, or even longer. 
In certain cases, especially when a large dose has been 
taken, poisonous symptoms may appear almost immedi- 
ately. The countenance expresses depression and great suf- 
fering. A burning pain is experienced in the pit of the 
stomach, which is increased by pressure ; vomiting is in- 
variably present, the matters vomited consisting of a white 
gum-like substance or of a brown liquid mixed with bile 
or blood. Diarrhoea is usually present, accompanied with 
pains at the anus ; severe cramps are felt in the legs. The 
throat is hot and constricted, the tongue furred, and thirst 
is intense. The skin is hot and dry, the head aches, the 
pulse is rapid and small. The conjunctivae are reddened, 
the eyes smart, and are suflFused, and light is dreaded. 
Though there are usually extreme restlessness and nervous 
twitchings, the mind, as a general rule, is clear. Death 
may occur with convulsions of an epileptiform character, 
or may resemble, as already mentioned, that of cholera 
morbus. In some cases death takes place very quickly, as 
if due to shock. The symptoms in chronic cases of arsenic 
poisoning, as, for example, where workmen have been ex- 
posed to the vapors of arsenic, are much less pronounced 
than in acute ones. The eyes are inflamed and watery ; 
headache, giddiness, vomiting, diarrhoea may be present ; 
the skin is affected with an eczema ; there may be some 
local paralysis ; salivation and even mania have been 
noticed. 

In cases of arsenical poisoning, if the patient is seen 
soon after taking the poison, the stomach-pump should be 
used. If any length of time has elapsed, however, hot 
milk and water and emetics of sulphate of zinc and mus- 
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tard should be given. If there has been much vomiting, 
eggs and milk and magnesia, with sugar in milk, should 
be administered, the latter forming an insoluble compound 
with arsenious oxide. Stimulants should be given in a 
state of collapse, and anodynes for nervousness. The anti- 
dote in most repute in cases of arsenical poisoning is the 
hydrated sesquioxide of iron, by which the arsenic is con- 
verted into the insoluble arseniate of iron. It can be 
freshly and quickly prepared by diluting the tincture of the 
chloride of iron, adding ammonia in excess, collecting the 
precipitate on filtering paper, and carefully washing and 
administering at once when moist. The hydrated sesqui- 
oxide of iron so prepared should be given in large doses 
and frequently, followed later by a dose of castor oil. 
Freshly-precipitated hydrated peroxide of magnesium has 
also been proved serviceable as an antidote. Nitrate of 
potassium may be given also in repeated doses in order to 
promote the elimination of the poison by the kidneys. It 
appears that, however large the amount of arsenic taken, 
no more than two grains need be absorl)ed to cause death. 
At all events, that amount has proved fatal, though there 
have been recoveries after much larger doses. Death 
usually takes place within twenty-four hours, though it 
may occur within twenty minutes or be delayed ten to 
sixteen days after taking the poison. 

On post-mortem examination, the mucous membrane of 
the stomach will be usually found highly inflamed, present- 
ing, in some cases, a uniform deep red color ; in others 
only red patches. In some cases the mucous membrane is 
thickened, in others softened and easily separated. Ulcera- 
tion of the stomach but rarely takes place. However intro- 
duced, arsenic appears to have some specific effect upon the 
stomach. Not unfrequently the small intestine, the c»- 
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cum, and the rectum are inflamed as well as the stomach. 
It must be mentioned, however, that in some cases of 
arsenic poisoning there is an entire absence of any signs of 
inflammation, even though there had been symptoms of 
inflammation during life. 

Arsenic is not a cumulative poison, being only tempo- 
rarily deposited in the liver and other organs, and rapidly 
eliminated in the urine and other secretions ; accordingly, 
no trace of it is likely to be found after death, should the 
person have survived two or three weeks after taking the 
poison. On the other hand, arsenic, as is well known, 
being a powerful antiseptic, the bodies of persons poisoned 
by this means may be so well preserved as to admit of the 
detection of the poison months and even years after burial. 
Under such circumstances the absence of cadaveric odor is 
noticeable, and there will be frequently observed numerous 
yellow patches on the abdominal viscera, due to the forma- 
tion of yellow sulphide of arsenic through the action of 
sulphuretted hydrogen upon arsenious oxide. In examin- 
ing the contents of the stomach, the examiner should first 
carefully look for solid particles of arsenious oxide in the 
walls of the stomach itself, as well as among its contents. 
The stomach should then be cut up into small pieces with 
a perfectly clean pair of scissors, and, together with its 
contents, placed in a clean porcelain evaporating dish. 
Distilled water, with one-sixth its bulk of pure hydro- 
chloric acid, should be added, and the whole gently boiled 
for about an hour, by which time most of the solid por- 
tions of the mixture will be disintegrated. Aft;er cooling, 
the mixture should be filtered, the filtrate being after- 
wards concentrated over a water-bath. In order to ex- 
tract arsenic from the liver, spleen, or other organs, the 
tissues should be very finely cut up, and, after being 
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treated with distilled water and hydrochloric acid^ must 
then be filtered. 

The different tests for arsenious oxide may be regarded 
as being of three kinds — solid, liquid, and what may be 
called special tests. Of the solid tests the three following 
will be found convenienjr and easy of application : The 
first test consists in heating 'upon charcoal the suspected 
substance; if the latter be ars^fnious oxide, the odor of 
garlic will become very perceptible. The second test is to 
slowly heat the substance in a narrow glass tube until it 
sublimes; if arsenious oxide be present, there will be formed 
on the cool part of the tube a white ring of octahedral crys- 
tals (Fig. 41), which can be seen by a good magnifier. It is 
true that calomel and corrosive sublimate will produce white 
rings under the same circumstances, but they will not con- 
sist of octahedral crystals. The third test is to heat the sus- 
pected substance in a reduction-tube (Fig. 42) about three 
inches long and an eighth of an inch in diameter with dry 
sodium carbonate and charcoal, the flux being in the pro- 
portion of about four to one of the substance examined 
and intimately mixed with it. If arsenious oxide be pres- 
ent, it will be reduced, metallic arsenic being condensed 
as a brilliant steel-gray ring upon the upper part of 
the tube. That the ring so formed does consist of arsenic 
is still further shown by the fact that it is entirely soluble 
in sodium hypochlorite. 

The liquid tests are the ammonio-sulphate of copper^ 
the ammonio-nitrate of silver and sulphuretted hydrogen. 
Ammonio-sulphate of copper, when added to a solution of 
arsenious oxide, throws down a light green arsenite of cop- 
per, the precipitate being soluble in ammonia and free 
acids. The characteristic color does not appear immedi- 
ately if the arsenic is in very small quantities. The am- 
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moDio-sulphate of copper, when used for tbia purpose, 
should be freshly prepared by addiug to a somewhat dilute 




dcpoall. 



solution of sulphate of copper just enough liquor anuno- 
nite to throw down a pale blue precipitate. Ammonio- 
nitrate of silver gives to a solution of arseoious oxide a 
canary yellow precipitate of arstnite of silver soluble in 
an excess of ammonia. The reagent can be freshly pre- 
pared by adding just enough liquor ammonias to a solution 
of nitrate of silver to precipitate the brown oxide of sil- 
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ver. It should be mcotioned, however, that as varioas 
oiyanic* matters which might be present in the contents of 
thv stomach will pixxiuce similar colors with both copper 
and silver, the precipitates of arsenite of copper and silver 
obtained by the liquid tests should be submitted to further 
tests, such as that by the reduction method just described. 
The sul[)huretttHl hydroji:en test consists in pa&sing washed 
sulphuretted hydrogen gas through the solution of the 
susjK^ctwl substance slightly acidified with hydrochloric 
acid. If arsenious oxide l>e present, there will be preeipi- 
tateil the yellow tersulphide of arsenic, soluble in alkalies 
but insoluble in acids. In dilute solutions the excess of 
gas may have to l)e driven off before the pi'ecipitate is sep- 
arateil. The sulphide of arsenic so obtained should still 
further be tested by subliming it with a reducing agent. 
It should be mentioned, in connection with this test, that 
somewhat similar precipitates are yielded by cadmium, tin, 
and selenium in the presence of sulphuretted hydrogen. 
For all practical purposes the cadmium sulphide need only 
be considered in this respect, and it should not even prove 
a sourc^e of fallacy ; it is distinguished from arsenic sul- 
phide in being soluble in acids and insoluble in alkalies, 
and further in forming a brown oxide instead of a ring 
when dried and oxidized on charcoal. 

The special tests for the detection of arsenious oxide are 
known as Marsh's and Reinsch's tests. The principle of 
Marsh's test is based upon the fact that arsenious oxide is 
decomposed in the presence of nascent hydix)gen, arseni- 
urettcd hydrogen gas being formed from which the arsenic 
C4in be obtained as a brilliant steel or brown-gray deposit 
in the form of rings. The simplest method of performing 
Marsh's test is first to generate perfectly pure hydrogen 
gai» ' '> add to the materials generating the latter 
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the solution suspected to contain arsenious oxide. The 
hydrogen gas may be generated by putting strips of chem- 
ically pure zinc and diluted sulphuric acid into a suitable 
glass vessel provided with two mouths. Through one of 
the mouths a glass tube should pass down vertically below 
the surface of the liquid, and through the other mouth a 
tube bent at right angles by means of which the hydrogen 
gas generated may issue. The gas should be dried by al- 
lowing it to pass through a tube containing pieces of fused 
calcium chloride or pumice-stone moistened with sulphuric 
acid, then through a horizontal tube of hard German glass 
about a foot long, turned up at the farthest end and ter- 
minating in a small point, so that the gas as it escapes will 
burn in a jet. It is most essential, before lighting the jet 
of gas, that all atmospheric air be excluded from the tubes, 
otherwise a violent explosion will ensue. After waiting a 
suflBcient length of time the gas may be lighted, and it will 
burn with a faintly luminous, scarcely perceptible flame. 
The purity of the materials used in generating the hydro- 
gen gas must now be demonstrated. This is accomplished 
by applying the flame of a large spirit-lamp to the hori- 
zontal glass tube until it becomes red hot. Should no stain 
or deposit occur just beyond the heated spot, or no deposit 
form on a piece of white porcelain held over the burning 
jet, the absence of arsenic is assured (Fig. 43). A small 
quantity of the suspected solution being now introduced 
through the vertical tube, any arsenious oxide present will 
be decomposed, arseniu retted hydrogen will be set free, and 
will burn with a pale blue flame, white fumes being fre- 
quently evolved having an alliaceous odor. If the latter 
be made to pass into a short wide glass tube, they will con- 
dense as a white powder, sometimes crystalline in form, 
recognizable as arsenious oxide. If a white porcelain 
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plate be dow placed over the flame of the arseniuretted 
hydrogen, a deposit is formed consisting of three ooncen- 
trie rings, the inner ring being metallic arsenic, the middle 
ring arsenic and arsenious oxide, the outer ring arsenious 
oxide. 

It should be mentioned, in connection with Marsh's test, 
that antimony in the presence of hydrogen will yield a 
deposit very similar to that due to arsenic. The arsenical 
deposit can, however, be distinguished from the antimo- 
nial one, as the former is soluble in a solution of chlori- 
nated lime, but insoluble in hydrochloric acid, whereas 
the latter is insoluble in chlorinated lime, but soluble in 
hydrochloric acid. Further, if the deposit of arsenious 
oxide be converted into arsenic acid by the addition of 
nitric acid, and the latter be treated with ammonio-nitrate 
of silver, the brick-red arsenite of silver will be formed, 
affording another proof of the presence of arsenic. On 
placing the flame of a large spirit-lamp just below the 
horizontal tube, which should have been contracted after 
heating it in several places, when it becomes nearly red 
hot a deposit of metallic arsenic will be formed just in 
advance of the flame, the deposit continuing to increase 
until it may occupy the whole of the contracted space, or 
even part of the tube in advance of the latter. This 
deposit constitutes what is known as the arsenical miliar, 
and should be exhibited in court as proof that arsenic had 
been found. 

Reinscih's test consists in boiling bright strips of copper 
in a hot solution of the suspected substance previously 
acidulated by hydrochloric acid. Metallic arsenic being 
deposited upon the strips of copper, the latter are then 
withdrawn and placed in a reduction-tube and the presence 
of arsenic demonstrated in the manner already described. 



MEDICAL JURI8PKUDENCE AND TOXICOLOGY. 209 

The fi-eedooi from arsenic of tlie copper strips used in 
Reinsch's test is shown by the fact that they are not 
tarnished after having been boiletl in hydrochloric acid. 
As antimony and mercury can be determined in the 
same manner as arsenic by this test, it shoidd l»e men- 
tioned that the deposit of antimony is violet, its sublimate 
amorphous and insoKible in water; that of mercury bright 
and silvery, its sublimate consisting of bright metallic 
globules; that of arsenic is steel-gray, its sublimate con- 
sisting of octahedral crystals slightly soluble iu water. 

Acettwarsenite of copper or Bninswick green, also known 
as Vienna emerald or Paris green, not unfrequently causes 
death by poisoning, this pigment being extensively used 
in the staining of wall-paper, toys, bonbon papers, in 
coloring artificial flowers, articles of dress, bonnets, etc. 
Cases of arsenical poisoning from this pigment are usually 
chronic in character, resulting from living iu rooms whose 
walls are covered with this green paper, the fine dust from 
which, getting into the lungs, produces the poisonous ef- 
fects. Death may also result from overdoses of Fowler's 
solution 111" liquor potassas arsenitis, from arsenic acid, 
Scheele's green or arsenite of copper, and orpiment, or 
the yellow sulphide of arsenic, 

Powoninff by Antimony. — Of thedifferent preparations of 
antimony the potassio-tartrate, or tartar emetic, is the most 
important raedico-I^ally, though the chloride is not unfre- 
quently also a cause of death. The symptoms of antimonial 
poisoning are a strong metallic taste during the act of swal- 
lowing, heat, soreness, and constriction of the throat, pain 
in the stomach, followed by nausea, vomiting, and diarrhcea. 
The pulse is quick and small, the skin is cold and clammy, 
cramps are often present in the extremities. The urine is 
often increased in quantity, but voided with pain. Death 
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may take place during the stage of prostration, which is 
very intense, or may be preceded by delirium and con- 
vulsions. Insensibility is sometimes produced by the 
taking of large doses. Cases of chronic poisoning by anti- 
mony are characterized by great weakness and exhaustion, 
accompanied by nausea, vomiting, and purging. In cases 
of antimonial poisoning, should vomiting not have been 
induced by the poison, the fauces should be tickled and 
hot water and milk administered, the stomach-pump being 
used as a last resource. As soon as the poison has been 
removed from the stomach strong coffee should be given, 
followed by opium. 

The antidotes are any substances that contain tannin, 
such as cinchona bark, green tea, infusion of nutgalls, and 
decoction of oak bark, etc. As well known, infants and 
young children tolerate large doses of tartar emetic, espe- 
cially when suffering from diseases of the larynx and 
lungs. Three-quarters of a grain has nevertheless proved 
fatal in a child, and two grains in an adult.^ The recov- 
eries reported after the taking of large doses were without 
doubt due to the poison having been rejected by the stom- 
ach, vomiting having been promptly induced. Death may 
take place within a period varying from a few hours to a 
few days, though it may not take place for many months. 
The post-mortem appearances usually found are inflamma- 
tion of the mucous membrane of the stomach and intes- 
tines, and in some cases of the brain and lungs. The 
liver is frequently enlarged and softened, and appears to 
have undergone a fatty degeneration. 

In the extraction of tartar emetic from the stomach the 
contents of the latter should be diluted with water, filtered, 

^ For the different properties of arsenic and antimony, see Wharton 
and Stills, op. cit., vol. ii. p. 201. 
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and acidulated with tartaric acid, and then sulphuretted- 
hydrogen gas passed through the liquid, by which means 
the orange sulphide of antimony, which is soluble in sul- 
phide of ammonium, will be precipitated. Should anti- 
mony fail to be detected by this method, then Marsh's or 
Reinsch's test should be tried. Antimony is absorbed in 
the system, and may be found in the viscera, blood, urine, 
the same methods being made use of as in the case of 
arsenical poisoning. If the quantity of antimony sus- 
pected to be present is very small, a coil of pure zinc-foil 
wound around a platinum foil may be suspended in a 
weak acidified solution, when the metallic antimony will 
be deposited upon the platinum. The deposit so obtained 
should then be washed and digested in nitric acid until 
it is dissolved, and the solution then evaporated. The 
residue, being acidified, should then be treated with sul- 
phuretted hydrogen. It may be mentioned, in this con- 
nection, as tartar emetic is very often prescribed medici- 
nally, that the medical examiner should be very cautious 
in attributing death to poison in case of finding this salt 
in the stomach, unless it were obtained in quantity far ex- 
ceeding that of ordinary doses. 

The symptoms and post-mortem appearances presented 
in cases of poisoning by chloride or butter of antimony 
resemble rather those produced by mineral acids than by 
tartar emetic. Chloride of antimony when thrown into 
water yields a copious white flaky precipitate, the oxy- 
chloride or powder of Algaroth. The latter is soluble in 
tartaric acid, and turns orange-red when touched by sul- 
phide of ammonium. 

Poisoning by Mercui*y. — ^While all the mercurial com- 
pounds, corrosive sublimate, calomel, red and white precip- 
itates, red oxide, etc., are more or less poisonous, mercuric 
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chloride or oorrosive sublimate, from a medioo-legal point 
of view, is the most important. 

The symptoms in cases of acute mercurial poisoning ap- 
pear usually immediately after the poison is taken, a burn- 
ing pain being at once felt extending from the throat to 
the stomach. The face becomes flushed. The mouth and 
tongue look white and shrivelled, as if they had been 
thoroughly painted with silver nitrate. The breathing is 
difficult, the pulse thready. The abdomen is painful and 
swollen, the pain being increased ujwn pressure. The 
stools are bloody. The thirst is intense, and a white, 
stringy, or bloody mucus is vomited. The urine is more 
or less suppressed. The skin is cold and clammy. Sali- 
vation usually sets in about the third day. Death gene- 
rally takes place soon from collapse, though it may be pre- 
ceded by convulsions and coma. The antidotes, white of 
egg, or wheat flower mixed with milk, should be given at 
once, and in most cases continued two or three times daily 
for some weeks. The white of one egg may be considered 
as sufficient to neutralize four grains of corrosive subli- 
mate. As the vapors of mercury are poisonous when in- 
haled, it not unfrequently happens that those who are en- 
gaged in working mercurial ores, in looking-glass plating, 
water-gilders, barometer-makers, are poisoned in this way, 
the fumes being given off from the metal even at ordinary 
temperatures. Such eases are usually chronic in character. 
The symptoms begin with nausea and vomiting. Coppery 
taste in the mouth and pains in the stomach are constantly 
occurring. The breath becomes fetid and swallowing diffi- 
cult. A hacking cough sometimes follows, with haemoptysis. 
Ultimately salivation becomes very noticeable. The mar- 
gins of the gums sometimes present a blue line like that ob- 
served in lead-poisoning, the gums being red, painful, swol- 
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leii, aud eveu ulcerated. Tremors aiid coDvulsive move- 
ments of the limbs finally become well marked, and tlie 
patient soon dies unless actively treated. The smallest 
quantity of corrosive sublimate known to have proved 
fatal 13 three grains.' Death usually takes place within a 
period varying from three to six days, though it has oc- 
curred within half an hour in some cases, and been pro- 
tracted in others more than two weeks. 

On post-mortem examination the salivary glands are 
found enlarged. The abdomen is usually tympanitic. 
The mucous membrane of the nioutb and throat presents a 
grayish-white color, at times being exceedingly inilamed 
or corroded, or even in a sloughy condition. The stomach 
is often very much inflamed, and is frequently covered 
with a slate-colored layer of finely-divided mereury, or, in 
cases of putrefaction, with a black precipitate of sulphide 
of mercury. The intestines and urinary bladder are often 
also much inflamed. In order to determine the presence 
of mercury in the stomach the contents of the latter should 
be mixed and crushed in a. mortar, alcohol being added to 
facilitate filtration. The mixture, being acidified with hy- 
drochloric acid and gently warmed, should then be fil- 
tered, and the filtrate tested by sulphuretted hydrogen and 
Eeinsch's test. In order, however, to obtain corrosive 
sublimate from the stomach, the contents should be con- 
centrated by evaporation, and then shaken with a large 
bulk of ether, which is a powerful solvent of corrosive 
sublimate. The ether must then be carefully decanted and 
distilled at a gentle heat, the residue being then appropri- 
ately tested. Corrosive sublimate may be found in the 
urine within two hours and in the saliva within four 
hours after the taking of the poison. In examining the 
'Taylor; op. dl., p. 141. 



214 A MANUAL OF 

urine about fourteen ounces should be evaporated down 
to one ounce and acidified and filtered. The filtrate 
should then be boiled with a piece of bright copper and 
placed in a reduction tube. The saliva may be tested by 
observing w^hether a piece of bright copper becomes tar- 
nished when placed in saliva acidulated with hydrochloric 
acid. Among the tests for the mercurous salts may be 
mentioned liquor calcis, which throws down a black pre- 
cipitate (black wash). Iodide of potassium gives an olive- 
green precipitate, chromate of potassium gives a bright red 
precipitate. With mercuric salts liquor calcis gives a yel- 
low precipitate (yellow wash). With corrosive sublimate 
liquor ammonise gives a white precipitate. Iodide of po- 
tassium gives the scarlet iodide of mercury. 

From a medico-legal point of view it is important for 
the practitioner to bear in mind that the symptoms of 
mercurial salivation closely resemble those due to cancrum 
oris or gangrene of the mouth, as suits for damages have 
been brought against physicians by their patients, on the 
charge that they had been poisoned by the mercury admin- 
istered, when they were really suffering from one or other 
of the diseases just mentioned.^ Indeed, suits for mal-, 
practice have been instituted in which it was afterwards 
shown that no mercury in any form whatsoever had been 
prescribed. In cases of this kind the chemical analysis 
of the saliva would at once settle the question. 

Poisoning by Lead. — The most important salts of lead, 
from a medico-legal point of view, are the acetate and 
carbonate, though other preparations of lead are used for 
medicinal purposes. Cases of acute lead poisoning are 
very rare, and when they occur result from accident. 
Soon after swallowing acetate of lead, or sugar of lead, a 

^ Christison: op. cit., p. 412. 



MEDICAL JURISPRUDENCE AND TOXICOLOGY. 215 

metallic taste, dryness in the throat, and thirst are expe- 
rienced. The most prominent symptom, however, is severe 
colicky pain, which is intermittent, but is relieved by pres- 
sure. Constipation is invariably present, the muscular coat 
of the intestines being paralyzed. The urine is scanty and 
red, cold sweats, cramps, paralysis of the lower extremities, 
appear as the case progresses, followed often by tetanic 
spasms and convulsions. 

In treating cases of acute lead poisoning emetics should 
be given, and if vomiting should not be induced by these 
means then the stomach-pump should be resorted to. The 
antidotes are the soluble alkaline and earthy sulphates ; 
the sulphate of magnesium is the best, and should be ad- 
ministered with eggs, opium being given to allay pain. 
The amount of acetate of lead that would prove fatal, and 
the length of time that would elapse before death took 
place, are uncertain. Cases of chronic or slow lead poi- 
soning or saturnine poisoning are of very frequent occur- 
rence, owing to the various ways in which lead in one 
form or another may be introduced into the system. It may 
be swalloAved in drinking-water or applied in the form of 
cosmetics or hair-dyes, or inhaled in the form of fumes, as 
by artists, painters, plumbers, and workmen engaged in the 
manufacture of white-lead.^ 

The symptoms that appear first in chronic cases are col- 
lectively known as lead colic, among which the blue line 
at the margin of the gums is very characteristic, and those 
later as lead palsy. On post-mortem examination in cases 
of acute lead poisoning, inflammation of the alimentary 
canal may be found ; but, not unfrequently, no lesion of 
any kind is present. In cases of chronic poisoning no 
special lesion is found, with the exception that the intes- 

^ Guy and Ferrier : op. cit, p. 494. 



216 A MANUAL OF 

tines are usually in a contracted condition and the muscles 
specially aflfected flabby. Lead^ however, is found in the 
bones, brain and spinal cord, and viscera. In extracting 
lead from the stomach the contents should be treated with 
dilute nitric acid in order to form nitrate of lead, the 
latter being then treated with sulphuretted hydrogen. If 
the lead has, however, been rendered insoluble by any 
organic matters normally present, or by the antidotes, then 
the contents of the stomach should be first incinerated, 
and the ash treated in the manner just mentioned. The 
black precipitate so obtained can be shown to contain lead 
by reducing it by means of charcoal and the blow-pipe. 

Poisoning by Copper. — The salts of copper are rarely used 
for homicidal or suicidal purposes. Most cases of poisoning 
by copper result from accident, being caused, for example, 
by keeping food, or cooking, in copper vessels. Green car- 
bonate of copper, or natural verdigris, is formed under such 
circumstances, and is very poisonous. All the salts of copper 
are poisonous. The sulphate, or blue vitriol, and the subace- 
tate or artificial verdigris, are the most important from a 
medico-legal point of view. In large doses sulphate of 
copper is a powerful emetic; fatal results are often on that 
account prevented, the poisonous matters swallow^ed being 
at once rejected by the stomach. Among the other symp- 
toms presented are thirst, abdominal pain, purging, sup- 
pression of urine, jaundice. In cases of copper poisoning, 
vomiting should be induced, or the stomach-pump resorted 
to in case the poison has not produced that eflfect. White 
of egg, mixed with ^gs and milk, should be freely ad- 
ministered. On post-mortem examination the body will 
be found to present a yellow color. The mucous mem- 
brane of the stomach is usually inflamed, and its contents 
are of a blue color. An ounce of sulphate of copper has 
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proved fatal ; but the quantity necessary to destroy life, as 
well as the jieriod at whieli death occurs, is variable.' lu 
extracting a salt of copper the contents of the stomach 
should be evacuated and treated with dilute hydrochloric 
acid and filtered, the filtrate being then treated with sul- 
phuretted hydrogen. The blackish-brown precipitate of 
sulphide of copper should then be converted into the 
nitrate by the addition of nitric acid, and the latter salt 
tested. A convenient teat for salts of copper is liquor am- 
moniee, which gives a blue precipitate ; the latter, when 
dissolved in an excess of ammonia, forms a beautiful sap- 
phire-blue. 

Poisoning by Zinc, Bismuth, etc. — Cases of poisoning from 
zinc are comparatively rare. Of the different preparations, 
the sulphate and chloride, the latter oflen used as a disin- 
fectant, need only be considered. The symptoms of poison- 
ing by zinc resemble those due to sulphate of copper. Half 
an ounce to an ounce has proved fatal. In some instances 
death hasoecurred within fourteen hours. The post-mortem 
appearance presented is inflammation of the alimentary 
canal. The best antidote is albumen. Bismuth, more 
particularly the subnitrate, deserves mention on ac- 
count of its being frequently adulterated with arsenic. 
Indeed, the finding of arsenic, when the cause of death 
was alleged to be poisoning, has been accounted for 
on the supposition that it was given in the subnitrate 
of bismuth administered.' With respect to the prepa- 
rations of chromium, it should be mentioned that not 
unfrequently fatal cases of poisoning have resulted from 
persons eating cakes and buns colored yellow by means of 
chromate of lead. Although the various preparations of 
' Woodman and TiJy : op. cil., p. 175, 
' WhsrtOD and SltlW: op. cit., vol. ii. pp. 283, 671. 
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tin, iron, silver, gold, and manganese may all prove fatal 
when taken in large doses, as they are so unlikely to be 
used for poisoning purposes, and of thus becoming the 
subject of medico-legal inquir}', their special consideration 
can be dispensed with. 

Poisoning bi/ Oxalic Acid. — Of the irritant poisons 
of vegetable origin, oxalic acid is the most important. 
Resembling sulphate of magnesium or Epsom salts, for 
which it is readily mistaken, and being easily procured 
either as oxalic acid or as salt of sorrel, salt of lemons, 
potassium oxalate, it is not unfrequently taken by acci- 
dent or for suicidal purposes. The symptoms of poisoning 
l)y oxalic acid are a hot, burning, acid taste during swal- 
lowing, followed by pallor, clammy perspiration, extreme 
prostration, alxlominal pain, accompanied with vomiting. 
If the poison be diluted, the vomiting may be protracted. 
In some cases, however, there is no vomiting at all; in 
others it may continue incessantly until death The nerv- 
ous system appears to be also remotely affected, as, in cases 
of recover}' from oxalic acid poisoning, si>asmodic twitch- 
ings of the facial muscles, temporary loss of voice, numb- 
ness and tingling of the legs have been observed In 
treating cases of oxalic acid poisoning, magnesia, plaster 
from the walls, chalk or carbonate of calcium, should be 
given ; the last is the best remedy, as it forms with oxalic 
acid the inert calcium oxalate. Vomiting should after- 
ward be induced by an emetic of sulphate of zinc. Alka- 
lies and their carbonates should not be given, however, 
under any circumstances, as the salts formed would be as 
poisonous as the oxalic acid. The mucous membrane of 
the mouth, tongue, and throat appears as if bleached. The 
stomach is often black, and even gangrenous, though per- 
foration is rare. It often contains a dark-brown liquid. 
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One drachm of oxalic acid has proved fatal.* Death may 
take place very quickly, or may be protracted several days. 
Through the addition of acetate of lead to the contents of 
the stomach previously filtered oxalate of lead is precipi- 
tated ; the latter being treated with sulphuretted hydrogen, 
oxalic acid is set free and the lead is precipitated as sul- 
phide of lead. 

A convenient test for oxalic acid is calcium sulphate, 
which gives a white precipitate of calcium oxalate soluble 
in mineral, but insoluble in vegetable acids. It may be 
mentioned, in this connection, that both tartaric and acetic 
acids have proved fatal when taken in doses of an ounce. 
In the treatment of such cases, magnesia, chalk, or the 
alkaline carbonates may be given. 

Poisoning by Carbolic Acid. — Carbolic acid, sometimes 
called coal-tar creasote, is so extensively used as an anti- 
septic and is so powerful a poison that it demands at least 
brief mention. The symptoms of poisoning are vertigo 
and intoxication, accompanied by intense burning pain 
in the mouth and stomach, with vomiting of frothy 
mucus. The pupils are contracted ; the pulse rapid and 
intermittent. The urine is frequently suppressed ; what- 
ever is passed is dark-colored and smoky ; convulsions and 
coma often supervene. In treating such cases oil and de- 
mulcent drinks, sulphate of sodium or Glauber's salts may 
be administered, and the stomach-pump should be used. 
With any treatment, however, there is but little chance of 
recovery. Six or seven drops having caused the most dan- 
gerous symptoms, it is to be expected that death will 
follow almost immediately after the taking of any large 
quantity. Indeed, death has been known to take place 
within ten minutes after swallowing about an ounce of car- 

^ Taylor : op. cit, p. 106. 
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bolic acid, though life may be protracted two or three days.' 
As a general rule, after death the mouth, ceeophi^s, and 
stomach are found white and corroded. The lungs are usu- 
ally found much congested; the brain occasionally so. Car- 
bolic acid can be usually found in the urine by agitating 
the latter with an excess of ether, removing the ether by 
means of a pipette and evaporating. The minute oily 
residue left has the character of that acid. The beet gen- 
eral test for carbolic acid is probably its odor. 

Poisoning by Vegetable Subsfances. — There area number 
of well-known substances, such as croton oil, the oil of 




Leaf of the Croton tigUi 



Colchlcum aulumnale : a, flower- 
ing plaol ; b, etlgmas ; c, leaves and 
ttulC. 



the seed of Croton tiglium (Fig. 44), ei^t of rye, the 

fool's parsley {jElhvsa cT/napium), elateritim obtained from 

' Woodman and Tidy: op. cit., p. fil6. 
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the wild cucumber, water dropwort {(Enanihe crocata), 
castor-oil beaus, seeds and wine of oolchicum (Fig, 
45), cowbane {C'icvia virosa), oil of savin procured from 
the toys of jiiniperus sabina, yellow jeesamine, veratrum 
viride, and the other species of hellebore, all of which 
possess poisonous properties of au irritant character. As 
cases of poisuntDg by these substances are usually accidental 
ill character and unlikely to become the subject of medico- 
legal inquiry except in the case of oil of savin often used 
as au abortive, it will not be necessary to dwell upon their 
characteristic properties. 

Poisoning by Eating Fungi. — The symptoms caused by 
eating poisonous fuugi, often resembling those due to poison 
administered with homicidal intent, demand some consider- 
ation on the part of the medical jurist. As is well known, 
while certain fungi may be eaten usually with impuuity, 
tliere are others which invariably prove poisonous. The 
symptoms which follow the eating of poisonous mushrooms, 
and which usually appear within an hour, are giddiness, 
thirst, abdominal pain, vomiting, purging, sweats, dimness 
of vision, delirium, convulsions, aud coma.' Death usually 
takes place within twenty-four hours. lu treating such 
cases the stomach-pump should be used and an emetic of 
sulphate of zinc and castor oil should be administered. On 
post-mortem examination the stomach and intestiues are 
usually found inflamed and may even be gangrenous. The 
contents of the st-omach should be carefully searched for the 
gills and spoi'es of the mushroom suspected to have been the 
cause of poisoning, the particular fungus being by these 
means identified. 

Poisoning by Decomposed Food. — The irritant poisons 

of animal origin are cantharides and the poisons devel- 

i Cmper; op. dt, vol. ii. p. 61. 
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oped QOfier certain cinmnutances in food. Tbe sjrmp- 
toQid of poBOoiog from the powdered Ccemtkana rvnoo- 

toria ( Fig. 46X or tbe tine- 
Fisu -ici. ture of oantha rides, are pain 

in swallowing, a homing 
sensation in the month and 
stomach, thirst, vomiting, 
and bloodv stools, priapism, 
inflammation and swelling 
^ of the genitalia, and occa- 

sional I v convalsioos and de- 
liriam. In treating a case 

Omtharta T«»iauorU (Spuiiah fly). of poisoning from sudl a 

cause, emetics and thick 
warm liquids should be administered, opiates should 
be given in the form of enema, and suppositories and 
leeches applied. On post-mortem examination the mu- 
cous membrane of the alimentary canal and urino-genilarv 
tract will be found inflamed. Portions of the wings and 
wing-cases of the insect, which resist putrefaction for a 
long time, should be looked for, especially in the large in- 
testine. An ounce of the tincture of cantharides has 
proved fatal, death taking place in twenty-four hours. 

Poisoning by Micro-organisms, Bacteria^ etc. — Apart 
from trichinosis produced by eating raw pork, the mus- 
cular tissue of which is infested with the minute worm, 
the Trichina spiralis (Fig. 47), poisonous efiects are fre- 
quently produced by eating food in a state of putrefaction 
induced by micro-organisms, bacteria, etc., or food con- 
taining ptomaines or " cadaveric alkaloids," so called on 
account of the manner of their production and of their 
effects when introduced into the system. The poison- 
ous effects frequently produced by eating meat, sausage, 



r 
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cheese, fish, mussels, and pufT-paste, appear to be due 
to the presence of either uiicro-orgauisms or ptom 
The symptoms and post-mor- 
tem appearances in all such 
cases are those of an irritant 
poison — giddiness, nausea, 
cramps, vomiting, purging — 
the mucous membrane of the i 

alimentary canal being found 
inflamed. As to what par- 
ticular micro-organism should 
be attributed the changes de- 
veloped in food, making it [ W^ih^ i\ 
poisonous ; as to the exact na- \ [ , fiL . \ 
ture of the ptomaines which Rf I plfl \ f 
cause poisoning: when intro- fcLl fr Tl f L t 

.^ , ^ . Trichina Bplralle colled within Its 

duced mto the system in some cyst (xw) 

persons, but ^ve rise to uo 

inconvenience whatever in others, considerable difference 
of opinion still prevails among bacteriologists and toxicolo- 
gists. It is to be r^retted, particularly from a medico- 
l^al point of view, that so little baa been definitely estab- 
lished with reference to the nature of such oi^anisms and 
poisonous principles, inasmuch as attempts have been 
made in cases of undoubted poisoning to account for the 
latter on the supposition that the person was poisoned by 
the food oaten rather than by the poison actually adminis- 
tered with homicidal intentions. 

Neurotic Poisons. — With opium we begin iheconsid- 

eration of neurotic poisons, or that class of poisons which 

affect more particularly the great nervous centres — the 

brain and ."pinal cord. The symptoms produced by neu- 

' Flugge : op. cit, p. 667. 
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rotic poisons are usually headache, giddiness, drowsiness, 
etupor, delirium, couvulsions, paralysis, there being, how- 
ever, little or no iaflammatiun of tlie mucous membrane of 
the alimentary canal, as was seen to be so common in cases 
of poisoning by irritants. The post-mortem changes in cases 
of neurotic poisoning are but few, and not well marked — 
more op less fulness of the cerebral vessels being observed, 
but rarely accompanied with eOusion of serum or blood 
in the brain. 

Cerebral Neurotic Poisons. — Poisoning by Opium. — 
In addition to the dlfPerent preparations of opium tliat 
are used medicinally there are a number of patent medi- 
dues which contain this drug or some of its alkaloids, 
among which may be mentioned Godfrey's cordial, Dalby's 
carminative, Winslow's soothing synip, Locock's pulmonic 
wafers, Battley's liquor, etc. It is on this account that so 
many cases of poisoning are due to opium, the drug being 
taken, in one form or another, 
either accidentally or suicidal- 
ly, or administered to others 
with homicidal intent. 

Opium, the concrete juice 
of the unripe capsule of the 
poppy (Papaver somniferum ; 
Fig. 48), is a complex sub- 
stance containing a number 
of active principles, the chief 
of whicli are morphia, me- 
rai»vCT«.H.Bi«™m,cfl.pameo.ti,e ^^{^ ^^A narcotiua, codeia, 

opium poppy). ' ' ' 

oarceine, thebaine, papaver- 
ine. From a medico-legal point of view, however, morphia 
and meconio acid are the most important of these principles, 
as by their reactions the presence of opium is reo^ized. 
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The symptoias of opium poisoning are giddiuesa, 
drowsiness, stupor, profound sleep, flushed face, slow and 
stertoroua breathing, eyes closed and pupils contracted, in- 
sensible to light, pulse rapid and small or free and slow, 
skin moist and cool. The patient, from being aroused 
and kept awake only with difficulty, soon passes into a 
completely comatose oonditiuu, death taking place from 
upoplexy, collapse, convulsions, though usually tran- 
quilly. 

These symptoms may appear within a few minutes after 
taking the drug, or be protracted for several hours, accord- 
ing to the condition of the system and the mode of ad- 
ministration; opium, as is well known, acts more powerfully 
on a full than an empty stomach, when the jwrson is at 
rest than wheu faking exercise, and in a liquid rather than 
in a solid form. The effects of takiug opium habitually 
and for a long time are emaciation, loss of appetite, con- 
stipation, failure iu mental and physical vigor, neuralgic 
pains, premature old age, and death. The smallest 
quantity of opium known to liave produced death is four 
grains.' The amount that can be taken without producing 
death, however, by those persons habitually using opium 
is almost incredible. Indeed, over four thousand drops of 
laudanum have been taken daily by a person with whom 
the author is intimately acquainted, and De Quincey is said 
to have taken as much as nine ounces. Death may take 
place within an hour or be delayed several hours. If the 
patient survives over twelve hours, the cliance of recovery 
is good. 

The post-mortem changes in cases of opium poisoning 

are neither well-marked nor constant. Occasionally the 

cerebral vessels are found in a turgid condition, with some 

' rhristisDD ; op. cit., p. 713, 



226 A MANUAL OF 

8iib-arachnoid efiFusion of serum at the base of the brain or 
around the spinal cord. 

In treating cases of poisoning by this substance, the opium 
should be removed by means of the stomach-pump as soon 
as possible, or by an emetic such as sulphate of zinc or 
mustard water. Cold water should be dashed over the 
face and chest in order to overcome the increasing lethargy. 
Strong coffee should also be administered, and the patient, 
to be kept aroused, must be made to walk between two 
attendants. Atropia should be administered hypodermat- 
ically, the effects upou the pupils being carefully watched. 
Should all such remedies fail, then electro-magnetism may 
be resorted to. The symptoms of poisoning by morphia, 
the most important of the principles of opium, differ only 
from those produced by the drug itself in manifesting 
themselves sooner and in tending to produce convulsions 
more frequently. One grain of morphia has in more than 
one instance proved fatal, and less than a grain when ad- 
ministered hypodermatically.^ The external application of 
morphia has also beeu followed by fatal results when applied 
externally to an abraded surface. The post-mortem ap- 
pearances presented in cases of morphia poisoning do not 
differ from those already described as being caused by 
opium. 

There is no direct chemical test for opium. As every 
watery solution contains, however, meconate of morphia, if 
the latter salt can by any means be shown to exist in the 
contents of the stomach, the vomit, or the tissues, then in 
this indirect way the presence of opium may be considered 
as having been demonstrated. The principle of the analy- 
sis is based upon the possibility of decomposing the meco- 
nate of morphia that may be present, and then re-obtaining 
' Wharton and Stills : op. cit., vol. ii. p. 338. 
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the acid aod salt coDstitutiiig the alkaloid ^ as meconat^ of 
lead and acetate of morphia. The process consists in fil- 
tering the contents of the stomach — any solid matters being 
finely divided and well mixed with liquid. If acetic acid 
be added and then acetate of lead, meconate of lead will be 
precipitated, acetate of morphia remaining in solution. The 
mixture is then filtered and tested in the following manner : 
The solution containing the acetate of morphia is divided 
into two parts. To one part is added a solution of perchlo- 
ride of iron, by which a greenish-blue color is produced. 
To the other part, evaporated to drjmess, nitric acid is 
added, by which a yellow color becoming orange-red is 
developed. The precipitate containing the meconate of 
lead is diffused in water, through which sulphuretted hy- 
drogen is then passed, by which sulphide of lead is pre- 
cipitated and meconic acid left in solution. To the latter, 
on the addition of perchloride of iron, a blood-red solution 
will be formed. It must be remembered, however, that 
even in cases where there was every reason to suppose that 
opium had been given, and when the analysis was made 
with the greatest care, not a trace of either meconic acid 
or morphia could be found. 

Poisoning by Alcohol. — The poisonous effects of alcohol 
are either of an acute or chronic character. The symp- 
toms of acute alcoholic poisoning are unsteadiness of gait, 
incoherent talking, stupor, and coma. The features have 
a vacant expression, or may be suffused and bloated. 
The lips are livid, the pupils are unusually dilated, bloody 
froth appears upon the lips, the breathing becomes difficult 
and then stertorous. In treating such cases emetics should 
be administered, or the stomach-pump used, cold affusions 

* For a detailed account of the methods of detecting alkaloids in sus- 
pected matters, see Wharton and Stills, op. dt., vol. ii. p. 354. 
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employed, and ammoDia and coffee given. On poet-mortem 
examination the mucous membrane of the alimentary 
canal, the lungs and brain may be found congested^ with 
serous effusion under the arachnoid and in the ventricles. 

Alcoholism, or chronic poisoning by alcohol, as already 
mentioned, is the proximate cause of numerous diseases, 
such as cirrhosis of the liver, &tty liver, epilepsy, gastritis, 
disease of the kidneys. Alcoholism indirectly favors the 
production of, and the mortality of, disease in general by 
diminishing the resisting power of the system. The per- 
ceptions finally become blunted, the moral and intellectual 
faculties are perverted by its habitual use, until at last the 
victim becomes a dipsomaniac. Alcohol can be obtained 
from the stomach by distillation. The contents of the 
stomach, if acid, having been neutralized by sodium car- 
bonate, should be distilled. The distillate, having been 
mixed with calcium chloride, must be then redistilled. The 
second distillate should then be shaken up with dry sodium 
carbonate, the supernatant fluid being drawn off for testing 
purposes. 

Poisoning by Amedhetics. — The cerebral neurotics in- 
clude the ansesthetics ether, chloroform, and chloral hydrate. 
The symptoms produced by ether are very much the same 
as those of alcohol. When inhaled, slow, prolonged, ster- 
torous breathing results, the surface of the body feels cold, 
the lips become blue, the face pale. The pulse is at first 
accelerated, but is afterward slowed. The muscles become 
relaxed. The eyes are fixed and glassy, the pupils dilated. 
Anaesthesia becomes deep, coma following with entire loss 
of sensation. Nausea and vomiting frequently occur. In 
poisoning by liquid ether, the stomach-pump should be 
employed, emetics being given afterward. When inhala- 
tion has been carried too far, the patient should have plenty 
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of fresh air, cold affueiona should be applied, and artificial 
respiration and galvanism resorted to. Congestion of brain 
and lungs, and the heartnavities filled with liquid dark 
blood, are usually found upon post-mortem examination. 
The mode of extracting ether from the contents of the 
stomach is the same as that made use of in the case of 
alcohol. 

The symptoms produced by chloroform when swallowed 
are those of an irritant poison, but when inhaled the 
symptoms resemble those caused by ether, but appear 
much more rapidly. Death is caused by paralysis of the 
respiration and circulation, the nerve-centres being prob- 
ably directly affected, as death in some cases is almost in- 
stantaneous. In treating cases of chloroform poisoning, if 
the chloroform has been taken in a liquid form, an emetio 
should be resorted to, or the stomach-pump used, and 
stimulants administered. If the cJiloroform has, however, 
been inhaled, with the first dangerous symptoms it should 
be in.stantly discontinued and fresh air admitted, as a few 
drops of chloroform may prove fatal in as many seconds. 
"Water should be dashed in the face, the tongue pulled out, 
artificial respiration practised, and the galvanic current 
applied. The post-mortem appearances presented in cases 
of chloroform poisoning are those of death due to as- 
phyxia. Chloroform can be extracted from the stomach by 
distillation and tested by passing the vapor through flame, 
by which it will be decomposed into carbon, hydrochloric 
acid, and chlorine. The carbon will be recognized by ita 
black deposit, the acid by reddening litmus, and the 
chlorine by applying starch-paper dipjied in a solution of 
potassium iodide; the latter being decomposed and the 
iodine set free, the starch will become blue. 

(Morai hydraie, so much used at the present day to 
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procure sleep, is on that account not infrequently a cause 
of death, over-doses being taken accidentally. In cases 
of poisoning by it the face becomes flushed ; the pupils^ 
at first contracted, are then dilated ; the pulse is quick ; 
profound sleep is induced, which passes rapidly into coma 
through cessation of the circulation and respiration. The 
action of chloral hydrate may be possibly due to its decom- 
position in the system, probably in the blood, into an alka- 
line formiate and chloroform. As thirty grains of chloral 
hydrate have proved fatal, that amount can hardly be con- 
sidered a safe dose to b^in with. Nevertheless, as much 
as an ounce has been taken at once with impunity. 

Among the cerebral neurotics should be included carbon 
monoxide and carbon dioxide, as the effects of both these 
gases when inhaled are verj- similar to those produced by 
narcotic poisons. Carbon monoxide is produced when 
charcoal is burned, and frequently collects in pits, cellars, 
wells, and mines. Carbon dioxide, as is well known, is one 
of the principal products of respiration. The symptoms 
of poisoning by both these gases are essentially the same — 
giddiness, headache, drowsiness, insensibility, and coma 
being the most prominent. 

In treating cases of carbon monoxide poisoning vene- 
section and transfusion of arterialized, defibrinated blood 
should be tried. In cases of poisoning by carbon dioxide 
the patient should be given plenty of fresh air, the cold 
douche, galvanism, and stimulants applied, artificial respi- 
ration practised, etc. It will be found much more diflBcult, 
however, to revive a person affected by carbon monoxide 
gas than by carbon dioxide, the poisonous effects of the 
latter being transitory, whereas carbon monoxide in dis- 
placing the oxygen of the blood and forming a somewhat 
stable compound with the haemoglobin renders respiration 
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very diflScult. Suicides are frequently committed, more 
especially in France, by inhaling charcoal vapor; and 
death is often caused accidentally in America in the same 
way, as in those cases where persons have gone to sleep in 
a room with a charcoal fire burning without a flue. The 
absorbing effect of carbon monoxide blood upon light 
transmitted through it has already been referred to in 
connection with the spectroscopic examination of blood. 

Spinal Neurotic Poisons. — Poisoning by Strycknia. — 
Strychnia, one of the most important of poisons on account 
of being so frequently taken accidentally or suicidally, as 
well as given with homicidal intent, exists, together with 
brucia, in the seeds of the strychnos nux vomica, a tree 
found in India. The seeds owe their poisonous properties 
to these two alkaloids, and as the symptoms of poisoning, 
etc., by nux vomica are the same as by strychnia, we may 
pass at once to the consideration of the latter — merely 
mentioning that thirty grains of nux vomica, about the 
weight of one seed, and three grains of the alcoholic ex- 
tract have proved fatal.* Strychnia is not only used medici-. 
nally, but is readily obtainable otherwise, entering largely 
into the composition of the so-called " vermin-killers," 
Battley's vermin-killer containing as much as 23 per cent. 

The first symptoms of strychnia poisoning, appearing 
usually within from ten to twenty minutes after it is taken, 
are a general uneasiness and restlessness, followed by a 
feeling of suffocation. The muscles begin to twitch and 
the head and limbs to jerk, and then violent tetanic con- 
vulsions come on, involving the whole body. The legs 
are stretched out stiffly and separated, the feet arched 
and turned in, the arms are flexed and drawn across the 
chest. The head and body are so bent back that opis- 

^ Ghristibon : op. cit, p. 201. 
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thotoDos supervenes, the patient resting upon his head and 
heels. The respiratory movements are arrested by the 
muscular spasm, the face becomes livid, the pupils dilated. 
The muscles of the mouth are so contracted as to give rise 
to a broad grin, the risus sardonicus, and lockjaw is fre- 
quently present, though one of the later symptoms. In- 
tense thirst may be experienced. The paroxysm may last 
from half a minute to several minutes ; subsiding, it is 
followed by relaxation, the patient being bathed in perspi- 
ration and utterly prostrated. In a short time, sometimes 
within a few minutes, the paroxysm returns, being 
brought on by the slightest cause — ^a breath of wind, a 
slight noise, an eflTort to move. It increases in frequency 
and violence ; death results usually in between five and 
six hours from asphyxia or exhaustion, the mind remain- 
ing clear almost to the last. As small a quantity as the 
one-sixteenth of a grain of strychnia has proved fatal 
in a child, and one-half of a grain in an adult.^ It 
should be mentioned that the action of strychnia, when 
administered hypodermatically, is far more powerful than 
when given by the mouth. In the treatment of strychnia 
poisoning, emetics should be given at once, and the 
stomach-pump used if the lockjaw permits of it. Lock- 
jaw can sometimes be overcome by chloroform, the ad- 
ministration of which is often attended in other respects 
with good results. The thirst can be relieved by strong 
tea better than by anything else. Calabar bean, on account 
of being a spinal depressant, should be tried ; and bromide 
of potassium in large doses, morphia, atropia, chloral 
hydrate, nitrite of amyl may also prove eflScacious as 
antidotes. 

On post-mortem examination the brain and spinal cord 

* Taylor : op. dt, p. 217. 
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may be found very much coDgested, with efFnsion of blood. 
Rigor mortis may be prolonged for several weeks after 
death. In extracting strychnia from the stomach the 
Clonic mixture should be first acidified with acetic acid, 
and sufficiently diluted to make filtering easy. The fil- 
trate, having been evaporated to the consistency of a syrup, 
should be then heated with eight or ten times its bulk of 
alcohol, and again filtered, the liquid being distilled off. 
The filtrate should then be saturated with liquor potassie 
and shaken up with its own bulk of ether. The acetate 
of strychnia, previously formed, being now decomposed by 
the potassa, the strychnia is precipitated and is taken up 
by the ether. Any coloring-matter present may be re- 
moved by sulphuric acid. In order to insure the perfect 
purity of the strychnia the above process should be re- 
peated two or three times. Strychnia may be rect^nized 
by its bitter taste, by the tetanic convulsions that it pro- 
duces when injected subcutaneously into a frog, and by the 
play of colors it exhibits in the presence of nascent oxygen. 
It is probably the bitterest suljstance known. Indeed, only 
one gi-ain gives a bitter taste to a gallon or even more 
of water. In the absence, therefore, of such substances 
as morphia, quinia, aloes, colocynth, quassia, characterized 
also by having a bitter taste, a substance possessing this 
quality and alleged to have caused death should certainly 
be tested still fi^irther for strychnia. The delicacy of the 
physiological test, that is, of causing convulsions in a frog 
by the subcutaneous injection of strychnia, may be appre- 
ciated from the fact that convulsions follow the injectioD 
of only Tj^Tj-oth part of a grain. 

The color test is performed by adding a drop of pure 
sulphuric acid to a small piece of strychnia ou a white por- 
celain surface, the strychnia, if perfectly pure, being dis- 
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solved by the acid without coloration. If a little bichro- 
mate of potassium, or binoxide of manganese, be now 
stirred into the mixture, a play of colors will be presented, 
succeeding each other in the following order — blue, violet, 
purple, pink, and finally red. It should be observed that 
the value of the color test depends not so much upon any 
particular color being developed, or upon there being a play 
of colors, as upon the constant order in which the differ- 
ent colors manifest themselves. The color test is even 
more delicate than the physiological one, the i o o i 0^ ^ 
of a grain of strychnia having been detected in this way. 
It should be mentioned, however, that it has been objected 
that there are certain substances, like morphia, which in- 
terfere with the color test, and that there are other sub- 
stances which exhibit very much the same play of colors 
on the addition of sulphuric acid. In reply, it may be 
said that those substances which interfere with the color 
test can be gotten rid of by using chloroform instead of 
ether in extracting the alkaloid from the stomach, and that 



Fig. 49. 




Fig. 60. 




Various forms of crystals of strychnia. 



Crystals of brucia. 



the change of color manifested by strychnia differs so much 
from that exhibited by other bodies on the addition of sul- 
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phuric acid that no real difficulty should be experienced 
in distinguishing them (Fig. 49). 

Bruda (Fig. 50), the remaining alkaloid of nux vom- 
ica, is usually found associated with strychnia. As the 
symptoms of brucia are the same as those of strychnia, 
only less intense, and as the mode of extraction from the 
stomach is the same in the case of both alkaloids, we need 
not dwell upon its special properties. It may be men- 
tioned, however, that it turns to a blood-red color in the 
presence of nitric acid, the alkaloid being speedily dissolved. 

Cerebro-spinal Neurotic Poisons, — Poisoning by BeUor- 
donna. — Belladonna may be considered as the type of 
a group of poisons the characteristic effects of which are 
frequently flushed face, redness of the skin, heat and dry- 
ness of the throat, dilatation of the pupil, illusion of the 
senses, and active delirium. 
Indeed, the latter symptom Fig. 61. 

is so characteristic of these 
poisons that the entire group 
is often designated on that 
account as " deliriants.^^ The 
group includes stramonium, 
hyoscyamus, different species 
of solanum as well as bella- 
donna, all representatives of 
the natural order of Solanacese, 
and known therapeutically as 
mydriatics. The symptoms 
of poisoning by belladonna, 
the Atropa belladonna (Fig. 
51) or deadly nightshade, ap- 
pearing usually within two hours of taking the substance, 
are giddiness, drowsiness, intense thirst, dryness of the 




Atropa belladonna : a, the berry. 
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mouth and throat, difficulty in swallowing, the saliva being 
suppressed. Vomiting and purging are rare. The action 
of the heart is increased, pulse rapid and strong. The face 
is flushed, the eyes sparkle, with pupils invariably dilated. 
The power of speech is lost, though there is a constant 
movement of the lips and tongue, as if the patient was 
trying to articulate. Vision is aflfected, if not lost, through 
the loss of the power of accommodation. There is frequently 
a desire to micturate, with inability to do so. The patient 
is affected with all kinds of illusions and hallucinations, 
and finally with delirium, which in some cases may be of 
a pleasing character, in others so furious as to resemble 
mania. Death, when it occurs, takes place usually within 
twenty-four hours. A few berries of belladonna or a 
drachm of the extract has proved fatal.* The symptoms 
of poisoning by atropia, the active alkaloid of belladonna, 
are the same as those of the plant itself — only manifesting 
themselves more quickly and acting more powerfully. One 
and a half grains of atropia have proved fatal.* 

In treating cases of poisoning by belladonna or atropia 
the stomach should be evacuated by an emetic or by means 
of the stomacli-pump. Morphia should be administered 
hypodermatically. As soon as the patient shows signs of 
getting better, castor oil may be given and strong coffee. 
The post-mortem appearances presented in cases of poison- 
ing by atropia or belladonna are neither constant nor well 
marked. The pupils are dilated. The brain may be con- 
gested and the stomach inflamed. In cases of poisoning 
from belladonna, the remains of the leaves and berries 
should be carefully searched for in the stomach and intes- 
tines. Atropia can be extracted from the stomach by 

* Woodman and Tidy : op. cit., p. 210. 
' Wharton and Stills : op. cit, p. 423. 
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acidifying the contents of the latter with acetic acid and 
warm alcohol and filtering. The filtrate should then be 
treated with subacetate of lead and sulphuretted hydrogen, 
by which the sulphide of lead is precipitated. The clear 
filtrate evajMrated to dryness and acidified, and saturated 
witli potassa, can be then treated witli alcohol, and the 
extract tested, A solution of hydrobromic acid saturated 
with free bromine gives a yellow precipitate which soon 
becomes crystalline, and is insoluble in mineral acids, acetio 
acid, or caustic alkalies, Atropia can also be tested by 
applying a portion of the ultimate extract to the eye of a 
man or of a rabbit, the smallest quantity producing dilata- 
tion of the pupil. As the symptoms, treatment, ete. of 
poisoning by stramonium or thornapple, Jamestown weed, 
hyoscyamus or lienbane, solanum dulcamara or bittersweet, 
woody nightshade, are essen- 
tially the same as those of Fm. 52. 
belladonna, it will be un- 
necessary to dwell especially 
upon them. 

Poisoning by Tobacco. — 
Among the cerebro- spinal 
neurotic poisons are tobacco, 
lol>elia (Fig. 62), conia, aco- 
nite, Calabar bean, often con- 
sidered together on account of 
the property they possess in 
common of depressing the 
muscular system, although Lobelia inflats. 

tliey may differ from one an- 
other in some respects. Tobacco, or the dried leaves ofNico- 
tiana labacum, owes its active and poisonous properties to a 
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volatile liquid alkaloid^ nicotina/ one of the most rapidly 
fatal poisons known, existing in Havana tobacco to an ex- 
tent of only two per cent., but in Kentucky and Virginia 
tobaccos to as much as seven per cent. The symptoms of 
poisoning by tobacco ai^e giddiness, much depression and 
faintness, trembling of the limbs, clammy sweats, frequent 
vomiting, violent abdominal pains, with occasional purg- 
ing. The pulse becomes first weak and then almost im- 
perceptible ; breathing becomes difficult ; vision is affected ; 
death taking place with convulsions and more or less 
paralysis. In treating cases of poisoning by tobacco, the 
stomach should be evacuated as soon as possible, either by 
emetics or the stomach-pump. Pain may be relieved by 
opium and the strength should be supported by stimulants. 
The external application of tobacco leaves and of a decoc- 
tion of tobacco to the skin, as well as half a drachm given 
by enema, has proved fatal. Death has resulted from 
tobacco within fifteen minutes and from nicotina in three 
minutes. 

On post-mortem examination the stomach, liver, lungs^ 
and brain may be found congested, but not invariably. 
The remains of tobacco should be looked for with a lens. 
The hairs found on the pieces are peculiar. In extracting 
tobacco from the stomach essentially the same process may 
be used as that described in obtaining belladonna. A con- 
venient test for nicotina is corrosive sublimate, which 
yields a white crystalline precipitate, soon changing to 
yellow, and soluble in acetic and hydrochloric acids. As the 
symptoms and post-mortem appearances caused by Indian 
tobacco, lobelia inflata or its active alkaloid lobelina, are 
very much the same as those due to the taking of ordinary 
tobacco, it will be unnecessary to describe them. It may 

^ Tardieu : op. cit., p. 778. 
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be mentioned, however, that one drachm of the powdered 
leaves has proved fatal m about thirty-six hours. On 
post-mortem examination the brain was found congested 
and the mucous membrane of the stomach inflamed. 

Poisoning by conia, the active alkaloid of the spotted 
hemlock {Conium maculatum; Fig. 63), is generally the re- 



Fio. 54. 




suit ofaccident, the fresh leaves being sometimes used in cook- 
ing in mistake for parsley, which it sliglifly resembles. The 
symptoms are dryness and constriction of the throat, mus- 
cular prostration, pupils often dilated and vision aflected, 
j)araly8is, and frequently convulsions, delirium, and coma. 
The post-mortem appearances presented are those of as- 
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phyxia, congestion of the brain, and inflammation of the 
mucous membrane of the stomach. The treatment should 
consist in the administration of emetics, difiiisible stimu- 
lants, and in practising artificial respiration. 

Poisoning by Aconite. — The symptoms of poisoning by 
aconite, obtained from monkshood or wolf bane {Aconitum 
napdlus; Fig. 54), are dryness of the throat, with tingling 
and numbness of the lips and tongue, followed by nausea and 
vomiting and abdominal pain. There are ringing in the ears 
and diminishing, if not loss of, vision. The power of speech is 
lost. Breathing becomes slow and laborious. Cold, clammy 
sweats are common, accompanied with great prostration. 
The numbness of the limbs increases until finally both ex- 
tremities are paralyzed. Death occurs either from shock, 
asphyxia, or syncope. Aconitia, the active alkaloid of 
aconite, is probably the most powerful poison known. In 
treating cases of poisoning by aconite or its active principle, 
an emetic of sulphate of zinc should be administered at 
once^ or the stomach-pump used. Mustard plasters may 
be applied to the pit of the stomach ; and ammonia, brandy, 
strong tea, or coffee should be given. Digitalis should 
be tried as an antidote. Twenty-five minims of Fleming's 
tincture and one-tenth of a grain of aconite have proved 
fatal.^ Death generally takes place within three or four 
horn's ; though it has occurred within twenty minutes, it 
has been delayed nearly twenty houi*s. 

On post-mortem examination there is usually found 
general venous congestion, especially of the brain, liver, 
and lungs, as well as inflammation of the mucous mem- 
brane of the alimentary canal. The different parts of the 
plant should be carefully looked for. The process of ex- 
traction from the stomach is essentially the same as that 
* Taylor : op. cit., p. 226 ; Guy and Ferrier : op. cit., p. 621. 
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descril)ed for obtaining belladonna. The characteristic 
symptoms produced when given to small animals^ such as 
weakness^ staggering, difficult breathing, convulsive twitch- 
ings, loss of sensibility, etc., constitute the most important 
tests for aconitia. Iodide of potassium may also be used 
as a test, giving with the alkaloid a reddish-brown amor- 
phous precipitate. 

Calabar bean, the seed of Physostigma venenoaum, owes 
its poisonous properties to an alkaloid, physostigma, or 
eserine. The symptoms of poisoning are giddiness, fol- 
lowed by paralysis of the voluntary muscles, convulsive 
muscular twitch ings, and invariably contraction of the 
pupil. Owing to the latter property, atropia should be 
administered as an antidote. Six of the beans proved 
fatal in the case of a boy who had eaten them.* 

The cerebro-spinal neurotic poisons include not only the 
deliriant and depressant kind of poisons, but also such as 
usually destroy life by causing heart failure, and hence 
often called " asthenics.'* The most important of this kind 
of poisons are hydrocyanic acid, digitalis, and cocculus 
indicus. 

Poisoning by Hydrocyanic Acid, — Hydrocyanic or prussic 

acid is one of the most powerful and rapidly fatal poisons 

known, its effects being manifested with lightning-like 

rapidity. It is developed rather than pre-exists in the 

kernels of the peach, apricot, plum, cherry, and in the 

leaves and flowers of the peach and cherry-laurel through 

the action of water upon amygdalin and emulsin, two 

principles present in the plants. Pure prussic acid, being 

rarely found anywhere except in the laboratory of the 

chemist, has but little or no interest medico-legally. The 

medicinal acid, or the solution of the pure anhydrous acid 

* Woodman and Tidy : op. dt. , p. 320. 
16 
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in water, demands attention^ however, on account of death 
being so frequently caused by it. 

The symptoms produced by prussic-acid jyoisoning are 
giddiness, with immediate loss of muscular power, the 
person staggering and falling to the ground. The breath- 
ing becomes quick and gasping, the pulse imperceptible. 
The eyes protrude and are glassy, the pupils being dilated 
and insensible to light. The extremities are cold. The 
face becomes livid or pale. The jaws are spasmodically 
closed. There may be bloody frothing at the mouth, and 
the odor of the poison may be noticed on the breath. 
Death may take place preceded by coma, stei'torous breath- 
ing, or by convulsions. Unfortunately, the poisonous 
effects of prussic acid manifest themselves so quickly that 
the opportunity is but rarely afforded for treatment. The 
latter, when practicable, consists in applying cold affu- 
sions, practising artificial respiration, placing ammonia to 
the nostrils. A mixture of a ferrous and ferric sulphate of 
iron with caustic alkali should be administered with the 
hope of forming the inert ferrocyanide of potassium. 
Emetics and the stomach-pump should also be used. On 
post-mortem examination the lungs, liver, spleen, and 
kidneys will be found gorged with blood. The bi*ain 
may be found congested, and there may be effusion of 
serum into the ventricles. The stomach and intestines 
may also be found congested. The most important, con- 
stant, and characteristic sign noticed, however, is the dis- 
tinct odor of prussic acid exhaled when the body is opened 
and often even before it is opened. Fifty minims of the 
official acid, equivalent to about nine-tenths of a grain of 
the anhydrous acid, have proved fatal.^ Death may occur 
either instantaneously or within ten or fifteen minutes after 

* Woodman and Tidy : op. cit., p. 457. 
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Bwallowiug the poison, being rarely protracted lialf f 



The general method adopted in extracting pruasic acid 
from the stomach is to distil the contents of the latter at a 
gentle heat, the vapor being collected in a receiver kept 
cool by being placed in cold water, or to acidify the con- 
tents of the stomach if alkaline, and place the mixture in 
a vessel standing in a basin containing water at 60° F., 
and tlien testing the rising vapor. The presence of prussic 
acid can be recognized by the white cyanide of silver 
formed through application of nitrate of silver, by the 
white sulphocyanide of ammonium formed with sulphide 
of ammonium, the latter turning i-cd on tlie addition of 
perchloride of iron, the formation of Prussian blue by add- 
ing liquor potasste, a proto- pj^ 55^ 
and per-salt of iron, and sul- 
phuric acid. As the symp- 
toms, etc. of poisoning by 
the cyanides, oil of bitter 
almonds, cherry-laurel water, 
tlie kernels of the peacli, apri- 
cot, and cherry, essence of 
mirbane, are essentially the 
same as those produced by 
prtissic acid proper, ouly less 
intense, they neetl not be es- 
pecially considered. 

Poisomng by Diffilalis. — 
The symptoms of poisoning 
by foxglove (Dit/italis purpu- 
rea; Fig. 55), or ita active Digiiaiia puniuro. leaf, 
alkaloid digitaline, are headache, giddiness, nausea, vomit- 
ing, pulling, abdominal pain, dimness of vision with dilated 
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pupils, slow, irregular pul:^. In treating cases of poisoDing 
by digitalis emetics should be given, and infusions containing 
tannin, such as tea, coffee, oak bark, etc., as stimulants. On 
post-mortem examination the brain may be found con- 
gested, and the mucous membrane of the stomach inflamed. 
Digitalis may be extracted from the stomach by the process 
used in obtaining belladonna. The most reliable test for 
digitaline is the effect it produces upon the action of the 
frog's heart, causing stoppage and irr^ularity in the beats. 

Poisoning by Cbcculua Indicus, — The symptoms of poi- 
soning by Coccvlus indicicsy or the berry of menispermum, or 
Anamirta coccidusy are gastro-intestiual irritation, accom- 
panied with lethargic stupor and powerlessness. The 
poisonous properties are due to an alkaloid, picrotoxine. 
Of six |)ersons poisoned accidentally on one occasion by a 
decoction of cocculus indicus, two died within half an 
hour, the remaining four recovering after several hours. 
The prominent symptoms in these cases were giddiness, 
faintness, nausea, dimness of vision, intense thirst, and 
abdominal pain.^ 

In conclusion, it may be mentioned that the laburnum 
{Oytisus laburnuvi), the yew {Taxua baccata), the privet 
(Legidnim vulgare), the Guelder rose ( Vibumum opulus), 
and the holly {Ilex aquifolium) possess acrid, irritant, nar- 
cotic properties even when eaten in small quantities. 
* Wharton and Stills : op. cit, vol. ii. p. 499. 
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A. 

Abdomen^ enlargement of, 108 

wounds of, 60 
Abortion, criminal, 116 

feigned, 129 

from natural causes, 128 

means employed, 127 

proofs of, 116, 124 
Abortives, 128 
Acetate of lead, 214 
Acetic acid, 219 
Aceto-arsenite of copper, 209 
Acid, arsenic, 208, 209 

arsenious, 200 

carbolic, 219 

hydrochloric, 193 

hydrocyanic, 241 

meconic, 224 

nitric, 193 

oxalic, 218 

sulphuric, 193 

tartaric, 219 
Aconite, poisoning by, 240 
Aconitia, 240 
Aconitum napellus, 239 
Adipocere, 33 
^thusa cynapium, 220 
Affiliation, 144 
After-birth, 121 
Age deduced from teeth, 44 

for legal responsibility, 148 



Age of foetus, 121 

of new-bom child, 46 

of skeleton, 47 
Air, influence of, on putrefaction, 

30 
Alcohol, poisoning by, 227 
Alkalies, poisoning by, 194 
Amentia, 163 

Ammonia, poisoning by, 194 
Amorphous phosphorus, 197 
Anaesthesia in rape, 103 
Anaesthetics, poisoning by, 228 
Analysis, chemical, 187 
Animal food, noxious, 221 

irritants, 221 
Antagonism of poisons, 183 
Antimony, poisoning by, 209 
Apparent death, 25 
Aqua fortis, 194 
Areola of the breasts, 109 
Arsenic, antiseptic power of, 203 

poisoning by, 200 
Arsenious oxide, 200 
Arsenite of copper, 200, 209 
Arsenites, 209 

Arseniu retted hydrogen, 206 
Artificial inflation of lungs, 132 
Asphyxia, varieties of death by, 83 
Asthenia, 36 
Atropa belladonna, 235 
Atropia, poisoning by, 235 
Auscultation in pregnancy. 111 
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B. 

Baby-fanning, 92 
I^llottement in pregnancy, 110 
Balls, a|>erture8 made by, 58 
Barium, salts of, 196 
Ikan, Calabar, 241 
Belladonna, poisoning by, 235 
Bestiality, lOG 
Birth, cHmcealment of, 137 

premature, 114, 116, 140 

proofs of a live, 131 

protracted, 114, 139 
Bismuth, poisoning by, 217 
Bitter almonds, oil of, 243 
Bittersweet, poisoning by, 237 
Bladder, rupture of, 60 
Blisters from burns and scalds, 82 
Blood, animal and human, 72 
Blood, coagulation of, 78 
Blowi-corpuscles, human, 66 

measurement of, 66 
Blood-crystals, 74 
Blood-stains, examination of, 62, 75 
Blows, 60 

Body, putrefaction of, 29 
Bones, age of, 47 

human and animal, 42 
identification of, 42 
Born alive, meaning of, 130, 140 
Brain, injuries of, 60 
Breasts, change of, in pregnancy, 

109 
Bromine, poisoning by, 199 
Brucia, crystals 'of, 234 

poisoning by, 235 
Brunswick green, 209 
Bullets, deflection of, 58 
Buoyancy of the body, 88 
Burns and scalds, 81 
Butter of antimony, 211 



C. 

Cadaveric alkaloids, 222 

lividity, 29 

rigidity, 27 

spasm, 28 
Geesarean section, 143 
Calabar bean, 241 
Caloricity, post-mortem, 27 
Calvaria, 40 

Cantharides, poisoning by, 222 
Capacity, testamentary, 173 
Carbolic acid, poisoning by, 219 
Carbon dioxide, poisoning by, 230 

monoxide, poisoning by, 230 
Castor-oil beans, poisoning by, 221 
Catamenia, suppression of, 108 
Certificates of insanity, 172 
Cervix uteri, 126 
Cheese, poisoning by, 223 
Chemical analysis, 187 
Cherry-laurel water, 243 
Chest, examination of, in cases of 
infanticide, 132 

wounds of, 60 
Child-murder, 130-138 
Chloral hydrate, poisoning by, 229 
Chloride of antimony, 211 
Chloroform, poisoning by, 229 
Cholera mistaken for poisoning, 185 
Chorion, 117 

villous processes of, 120 
Chromium, poisoning by, 217 
Cicatrices, indentification by, 151 
Cicuta virosa, 221 
Circulation, cessation of, 24 

foetal, 134 
Circumstantial evidence in cases of 

poisoning, 189 
Civil responsibility, 161, 171 
Clothing, stabs in, 53 
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Clothing, stains of, 62 
Coagulation of the blood, 78 
Cocculus indicus, 244 
Colchicum, poisoning by, 221 
Cold, death from, 93 
Coldness of the body in death, 26 
Colic, painter's, 215 
Coma, death by, 35 
Compensation of medical witnesses, 

20 
Concealment of birth, 137 

of habits in life insurance, 156 

of pregnancy, 107 
Conception, date of, 113 
Concussion of brain, 60 
Conia, 239 

Conium maculatum, 239 
Contracts to cure, 157 
Contused wounds, 55 
Contusions on the living and the 

dead, 55 
Cooling of body after death, 26 
Copper, poisoning by, 216 
Cord, mark of, in hanging, 84 
in strangulation, 84 

umbilical, in foetus, 122 
Coroner, office of, 23 
Coroner's inquest, 21 

physician, 19 
Corpus luteum, 112 
Corrosive sublimate, 211 
Cotton, fibres of, 53 
Courtesy, tenancy by, 143 
Cowbane, poisoning by, 221 
Cranium, fractures of, 60 
Crimes, unnatural, 106 
Criminal abortion, 116 

responsibility, 161, 172, 175 
Cross-examination, 49 
Croton oil, poisoning by, 220 
Crying, evidences from, 140 



Crypsorchides, 141 
Cyanides, poisoning by, 242 
Cytisus laburnum, 244 

D. 

Date of conception, 113 
Dead body, examination of, 24 
Death certificate, 21, 24 

phenomena and signs of, 24 

presumption of, 149 

varieties of, 35 
Decidua vera, reflexa, and serotina, 

119, 120 
Declarations, dying, 50 
Deformities, identification by, 48, 

151 
Delivery, concealed, 137 

premature, 140 

signs of, 136 
Delusions, 176 
Dementia, 170 
Development of foetus, 116-121 

of generative organs, 146 
De ventre inspiciendo, 107 
Diaphragm, position of, 132 
Digitaline, 243 
Digitalis, poisoning by, 243 

purpurea, 243 
Dipsomania, 167 
Discharge of lunatics, 173 
Disease, influence of, in poisoning, 

184 
Diseased flesh, 221 
Distance at which persons can be 

seen, 151 
Divorce, legal grounds for, 142 
Docimasia circulationis, 134 

pulmonum, 132 
Doubtful sex, 145, 147 
Dress, examination of the, 53, 151 
Dropwort, poisoning by, 221 
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Drowning, death from, 87 

resuscitation from, 89 

signs of, 87 
Drunkards, responsibility of, 167, 

176 
Ductus arteriosus, 134 

venosus, 135 
Dulcamara, poisoning by, 237 
Dying declarations, 50 

E. 

Eccentricity not insanity, 173 
Eczema from arsenic-poisoning, 201 
Effusion of blood, 55 
Elaterium, 220 
Embryo, human, 116 

changes undergone by, 121 
development of, 116 
Emerald green, poisoning by, 209 
Emetic, tartar, poisoning by, 209 
Emphysema of the lungs, 133 
Epilepsy, feigned, 154 
Epispadias, 141 
Ergot, 128, 220 
Erysipelas, 60 
Eserine, 241 
Essence of mirbane, 243 
Ether, poisoning by, 228 
Evidence, medical, 49 

of poisoning, 186 
Examination, cross-, 49 

in chief, 49 

of blood-stains, 62 

of clothes, 53 

of hairs, 53 

of lunatics, 172 

of weapons, 53 

of wounds, 52 
Experts, medical, 18 
Exposure, death from, 137 
Extra-uterine conception, 129 



F. 

Face, wounds of, 60 

Family likeness, evidence from, 151 

Farinaceous substances in stomach 

of infant, 136 
Fatality in wounds, 51 
Features, evidence from, 151 
Fees, medical, 19, 20 
Feigned abortion, 129 

bodily diseases, 153 

deafness and dumbness, 154 
j insanity, 177 

wounds, 154 
Fish, diseased, 223 
Flax, fibres of, 53 
Flesh, diseased, 221 
Foetal circulation, 134 

sounds. 111 

vessels, changes in, at birth, 134 
Foeticide, 116 

determination of, 125 

means of producing, 127 
Foetus, development of, 116 
Food, poisonous, 221 
Fool's parsley, poisoning by, 220 
Foramen ovale, 134 
Forensic medicine, 17 
Fowler's solution, 200, 209 
Foxglove, poisoning by, 243 
Fractures, identity from, 48 

in new-bom children, 137 
Frigidity of constitution, 143 
Fungi, poisonous, 221 

G. 

Gases, noxious, poisoning by, 196 
Gestation, normal period, 113 

premature, 114 

protracted, 113, 139 
Gonorrhoea in rape, 100 
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Grand jury, 48 

Gratuitous practice, 161 

Guaiacum test, 63 

Guelder rose, poisoning by, 244 

Gunpowder, wounds from, 58 

Gunshot wounds, 67 

H. 

Habit, influence of, in poisoning, 

184 
Habits, concealment of, 156 
Hsematin, 62 
Haemoglobin, 62 
Hairs, identification of, 53 
Hallucinations, 176 
Hanging, death by, 85 

signs of death by, 86 
Head, wounds of, 60 
Heart, wounds of, 60 
Heat, cause of death by, 93 

loss of, after death, 26 
Hellebore, poisoning by, 221 
Hemlock, poisoning by, 239 
Hemorrhage of navel, 137 
Henbane, poisoning by, 237 
Heredity in insanity, 174 
Hermaphrodites, 145 
Hibernation, 25 
Holly, poisoning by, 244 
Homicidal mania, 168 

wounds, 56 
Human bones, 43 

hairs, 52 
Hydatids, uterine, 124 
Hydrate of chloral, 229 
Hydrochloric acid, 193 
Hydrocyanic acid, 241 
Hydrostatic test, 132 
Hymen, evidence from, 99, 105 
Hyoscyamus, poisoning by, 237 
Hypnotism, relation of,to crime, 154 



I. 

Identification of the dead, 42 

of the living, 150 
Idiocy, 163 

Idiosyncrasy in poisoning, 181 
Illusions, 176 
Imbecility, 163 
Impotence, 141 

Impregnation, unconscious, 103 
Imputed wounds, 153 
Incised wounds, 54 
Indian tobacco, 238 
Infant born dead, proofs of, 131 
Infanticide, 130 

means of committing, 137 

proofs of live birth, 131 
Infantile leucorrhoea, 100 
Inflation of lungs, 132 
Inheritance, 139 
Inquests, coroners', 21 

medical witnesses at, 48 
Insanity, 162 

feigned, 177 

in relation to life insurance, 157 

medico-legal relations, 162, 171 

puerperal, 169 

varieties of, 162 
Insensibility of eyes to light after 

death, 26 
Inspection of the body, 38 
Insurance, life, 155 
Intellectual mania, 166 
Intemperance in relation to life in- 
surance, 155 
Interments, premature, 24 
Intestines, wounds of, 60 
Intoxication distinguished from 

concussion, 60 
Iodine, poisoning by, 199 
Irritant poisons, 191, 192 
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J. 

Jeflsamine, 221 
Junipenis sabina, 221 
Jarj of matrons, 107 

K. 

Kiesteine in the urine, 110 
Kleptomania, 166 



Labor, premature, 116 

Laburnum, 244 

Lacerated wounds, 54 

Laudanum, 225 

Lead, poisoning by, 214 

Legal medicine, 17 

Legitimacy, 139 

Leucorrhcea, infantile, 100 

License of counsel, 49 

Life insurance, 155 

Lightning, death from, 95 

Likeness, parental, 144 

Linen, microscopic appearance, 53 

Live birth, 130 

proofs of, 132 
Liver, wounds of, 60 
Lividity, cadaveric, 29 
Lobelia inflata, 238 
Lobelina, 237 
Lochia, 137 
Lucid intervals, 176 
Lungs, emphysema of, 133 

examination of, in new-bom 
children, 132 

wounds of, 60 



M. 



Majority, 148 
Malpractice, 157 
Mania, 164 



Mania, feigned, 179 

homicidal, 168 

intellectual, 166 

moral, 166 

puerperal, 169 

suicidal, 168 
Marks of blood, 39, 62 
i Marsh's test, 206 
Maternity, early, 114 
Matrons, jury of, 107 
Measurement of blood-corposclesy 

66 
Meconic acid, 224 
Medical evidence, 49 

experts, 18 

jurisprudence, 17 

malpractice, 157 

profession and the coroner, rela- 
tions of, 20 

registration, 160 

responsibility, 158 
Medico-legal terms defined, 176 
Melancholia, 165 
Membrana pupillaris, 122 
Menstrual blood, 79 
Menstruation, 108 
Mercuric chloride, 211 
Mercury, poisoning by, 211 
Micrometer, 66 

Microscopic examination of blood- 
stains, 64 
in rape, 101 
Milk in stomach of infant, 136 
Mineral acids, poisoning by, 192 
Miscarriage, 116 
Moles, identification by, 151 

uterine, 123 
Monkshood, poisoning by, 240 
Monomania, 168 
Monsters, 143 
Moral mania^ 166 
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Morphia, 224 
Mortality of woands, 58 
Mother, examination of, 124, 136 
Motives for crime, 168, 189 
Muco-purulent discharges, 100 
Muriatic acid, 193 
Mushrooms, poisoning by, 221 
Mussels, poisoning by, 223 
Mutilated bodies, identification of, 
42 

Nsevi, identification by, 151 

Neurotic poisons, 192, 223 

Nicotina, 238 

Nitre, death from, 196 

Nitric acid, 194 

Notes of autopsy, 38 

Nux vomica, poisoning by, 231 

Nymphomania, 165 

O. 

CEnanthe crocata, 221 
Oil of bitter almonds, 243 

of savin, 128, 221 

of tansy, 128 
Opium, poisoning by, 224 
Organs of adults, weights of, 41 
Orpiment, 200 

Osmosis of poisons after death, 187 
Ossification-test of age in new-born 

child, 45, 115 
Ovum, human, 140 
Oxalic acid, 218 

P. 

Pffiderastia, 106 

Painter's colic, 215 

Pallor of body after death, 26 

Palsy from lead, 215 

Papaver somniferum, 224 



Paper-hangings, arsenic in, 209 
Paralysis, feigned, 154 
Paralytic dementia, 170 
Parental likeness, 144 
Paresis of insane, 170 
Paris green, 209 
Paternity, 144 
Personal identity, 42, 150 
Phosphorus, poisoning by, 197 
Placenta, 118, 121 
Plea of pregnancy, 107 
Poisoned flesh, 222 
Poisonous food, 222 
Poisons, absorption of, 182 

definition, 181 

elimination of, 182 

evidences of, 184 

examination for, 185 

mode of action, 182 

post-mortem imbibition of, 187 
Policy, life-insurance, 155 
Post-mortem examination, 38 
Potassium oxalate, poisoning by, 
218 

salts, poisoning by, 194 
Pregnancy, 107 

concealed, 107 

duration of, 113 

feigned, 107 

in the dead, 115 

precocious, 114 

signs of, 107 

unconscious, 115 
Premature burials, 24 

labor, 116 
Presumption of death, 149 
Privet, poisoning by, 244 
Procreative power, 142 
Protracted gestation, 113, 139 
Prussic acid, 242 
Ptomaines, 222 
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Puberty, 141 
Puerperal mania, 169 
Punctured wounds, 54 
Purulent discharges, 99 
Putrefaction, 29 

conditions modifying, 26 

order of, 32 
Putrescent food, 222 
Pyromania, 167 

Q. 

Quickening, 109 

R. 

Bape, anaesthesia in, 104 

definition, 97 

on adults, 97, 103 

on children, 97 

on the dead, 105 

on the insane, 97 
Red phosphorus, 197 
Be-examination, 49 
Reinsch's test, 208 
Respiration, 131 

a sign of life, 134 

cessation of, 24 
Responsibility, civil and criminal, 
171 

medical, 158 
Rigidity, cadaveric, 27 
Rigor mortis, 27 

S. 

Saccharine substance in stomach 

of infant, 136 
Salivation, mercurial, 212, 214 
Salt of lemons, 218 

of sorrel, 218 
Saturnine poisoning, 215 
Satyriasis, 165 
Sausage, poisoning by, 222 



Savin, oil of, 128 
Scalds and bums, 81 
Scalp, wounds of, 60 
Scars, identification by, 151 
Scheele's green, 200, 209 
Schweinfurt's green, 209 
Self-inflicted wounds, 55 
Seminal stains, 101 
Sex, determination of, 147 

doubtful, 145, 147 
Sexual malformation, 141 
Shock, death from, 59 
Shot, wounds made by, 57 
Signs of death, 24 
Silk, microscopic appearance, 54 
Skeletons, age of, 44 

date of interment, 48 

identification from, 48 

sex of, 44 

stature of, 48 
Skull, identification from, 43 
Sleep, influence of, in poisoning, 

184 
Smothering, death by, 83 
Soda and its salts, 194 
Sodomy, 106 
Softening of stomach in poisoning, 

186 
Solanum dulcamara, 237 
Somnambulism, 168 
Sorrel, salt of, 218 
Sound, velocity of, 151 
Specific gravity of lungs, 132 
Spectral analysis, 75 
Spermatozoa, 101 
Spine, concussion of, 60 
Starch, detection of, in stomach of 

infant, 136 
Starvation, death by, 92 
Sterility, 142 
Still-births, 131 
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Stomach, mode of examination of 
186 

redness of, in poisoning, 186 

ulceration of, 186 

wounds of, 60 
Stramonium, poisoning by, 237 
Strangulation, death by, 84 

signs of, 84 
Strychnia, crystals of, 234 
Strychnine, poisoning by, 231 
Sublimate, corrosive, 211 
Subnitrate of bismuth, 217 
Subpcenas, 18, 23 
Sudden death, 20 
Suffocation, death by, 83 

of new-born children, 83 
Sugar, detection of, in stomach of 

infant, 136 
Suggillation, 29 
Suicidal mania, 168 

wounds, 55 
Sulphide of arsenic, 200 
Sulphuric acid, 193 
Sunstroke, 93 
Superfcetation, 145 
Surgical operations, death from, 60 
Survivorship, 140, 149 
Syncope, 36 

T. 

Tartar emetic, 209 
Tartaric acid, 219 
Tattoo marks, identification by, 151 
Teeth a test for age, 44 
Tenancy by courtesy, 143 
Testamentary capacity, 173 
Tetanus from wounds, 59 
Time elapsing since death, 33 
Tin, poisoning by, 218 
Tobacco, poisoning by, 237 
Toxicology, 180 



Trichina spiralis, 223 
Trichinosis, 222 
Trichomonas vaginalis, 101 

U. 

Ulceration and corrosion in poison- 
ing, 186 
Umbilical cord, condition of, in live 
and dead-born children, 135 
insertion of, 122 
Unconscious pregnancy, 115 
Unnatural crimes, 106 
Uterine sounds, 111 
Uterus, changes of, in pregnancy, 
108, 110, 126 
normal unimpregnated, 125 
putrefaction of, 115 

V. 

Vagina, dilatation of, in rape of 
children, 99 
wounds of, 125 
Vaginitis, 104 
Vegetable irritants, 218 
Ventre de inspiciendo, 107 
Veratrum viride, poisoning by, 221 
Verdigris, 216 
Vertebrae, fractures of, 86 
Viability of the child, 116, 140 
Vienna green, 209 
Virginity, signs of, 99, 105 
Voice, identification by, 151 
Vulval penetration, 97 

W. 

Wadding, wounds by, 58 
Wall -papers, arsenical, 209 
Water, influence of, on putrefaction, 

29 
Weapons, connection of, with 

wounds, 52 
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Wedlock, born in, 142, 143 
Weight of new-born child, 122 
White hellebore, 221 

lead, poisoning by, 215 
Wills, capacity for making, 173 
Witnesses, ordinary and medical, 

17, 18 
Wounds, cause of death by, 58 

definition of, 51 

from gunpowder, 57 

made before and after death, 
55 



W^ounds on different parts of body, 
60 
on new-bom children, 138 
self-inflicted, 55 
variety of, 55 

Yellow arsenic, 200 
Yew, poisoning by, 244 

Z. 

Zinc, poisoning by, 217 




PUBLISHED BY 



W. B. SAUNDERS, 925 Walnnt Street, PMladelpbia, Pa. 



LQ Teii-BooIi of Di 



' Kill's Bui 



■E-Book 

■I-Bookof Prac..__ 
<L-B[»k of Surgery 



ofChil- 

ObiKlrics .'.'.': 
PhysiplQgy . . . ; 



Loi«;>!jyllabi 

Martin's MlS 

Vcnensl Dltc: 



ia Medici and Therapculia 



's Laborat«y Exercises in 

Brockway'^'phyiiM^'! '.'.'.'. 

Cerna'i Notes on the Newer Ren 
Chapman't MediciJ Juriipmde 

CohlD and^h'ne'r's i>iBgn«is '. 

CraEin's Gynecology 

DaCoiu'i Manual A Surgery . 



GarriKues' 
Gleuon-s 
Griffin's t/ 



; la NotTii' Syllabm of Obsietrical Leclurei . 

, [g FoweU's QlieaKS of ChUdren 

id Raymond'! PhysioLogy 

. I, Saundan' Ametlcao Year-Book of Medi- 

■ J. Saunden' PocEeTMedical Formulaiy .' ." 

I, Saunders' Pocket Medical Leiicon .... 

. I Sauaden'NewAldSeriesofHanutdi.ii,: 

, 30 Saunderi' Series of Uueslion Compeud* . : 

.,, Sayre'a Pranlceof Pharnuwy : 

al Semplc's Pathology and MorUd Anatomy : 

. ,j Semple's Legal Medicine, Toxicology, and 

!iS Sean's Path^iigy and Vnumint of "f u^ 



I'sSyllabua oTLccturei 



to stale tKat the aim hai been 10 nuke (hem »onhy o'f the°c'o'n£de'nce of medical book-buyers 
by the high ilandard of ai.(*a«*iit and hy th* excellence <,( tyfsgrapliy.pafir.priHUitg. 

The works indicated Ihua (■) are sold by SUBseitimoti {not iy boeliulUrx). usmdly 
through naTBlling lollcltots, but they can be obtained dirtcl from the office of publicallon 
(chargn of (hlpmcnt prepaid) by remiiiing the quoted prices. Cull dticr^'ait cirulari of 
>uch vrorlu will be sent v> any address upon application. 

All tlu other noons advertised in ihit catalogue are commonly for talc by beekirllrrs In 
■11 paru ol Ihe Unind States ; but any book will be leol by the publisher 10 any addrcM 
(pcal-paid) on receipt of the price herein given. 



GENERAL INFORMATION. 



One Price. 



Orders. 



How to Send 
Money by 
MaU. 



Shipments. 



Subscription 
Books. 



Latest 

Editions. 

Bindings. 



Catalogues 

and 
Descriptive 
Qirculars. 



One price absolutely without deriation. No discoants 
allowed, regardless of the number of books purchased at one 
time. Prices on all works have been fixed extremely low, with 
the riew to selling them strictly net and for cash. 

An order accompanied by remittance will receive prompt 
attention, books being sent to any address in the United States, 
by mail or express, all charges prepaid. We prefer to send 
books by express when possible, and if sent C. O. D. we pay 
all charges for returning the money. Small orders of three 
dollars or less must invariably be accompanied by remit- 
tance. 

There are four ways by which money can be sent at our 
risk, namely: a post-office money order, an express money 
order, a bank -check (draft), and in a registered letter. Money 
sent in any other way is at the sender's risk. Silver should not 
be sent through the mail. 

All books, being packed in patent metal-edged boxes, neces- 
sarily reach our patrons by mail or express in excellent condi- 
tion. 

Books in our catalogue marked •* For sale by subscription 
only " may be secured by ordering them through any of our 
authorized travelling salesmen, or direct from the Philadelphia 
office ; they are not for sale by booksellers. All other books 
in our catalogue can be procured of any bookseller at the 
advertised prices, or directly from us. Wis handle only our own 
publications, and cannot supply second-hand books nor the 
publications of other houses. 

In every instance the latest revised edition is sent. 

In ordering, be careful to state the style of binding desired — 
Cloth, Sheep, or Half Russia. 

A complete descriptive circular, giving table of contents, etc. 
of any book sold by subscription only, will be sent free on 
application. A general catalogue, containing prices and titles 
of the principal medical books published throughout the 
world, will be sent on receipt of a two-pent stamp. 



For Sale by Subscription. 



AN AMERICAN TEXT-BOOK OP SURGERY. Edited by Wil- 
liam W. Keen, M. D., LL.D., and J. William White, M. D., Ph. D. 
Forming one handsome royal-octavo volume of over 1200 pages (10x7 
inches), with nearly 500 wood-cuts in text, and 37 colored and half-tone 
plates, many of them engraved from original photographs and drawings 
furnished by the authors. Prices : Cloth, $T.oo net ; Sheep, $%.qo net ; 
Half Russia, $9.00 net Second Edition, Revised. 

The want of a text-book which could be used by the practitioner and at the 
same time be recommended to the medical student has been deeply felt, espe- 
cially by teachers of surgery; hence, when it was suggested to a number of 
these that it would be well to unite in preparing a text-book of this description, 
great unanimity of opinion was found to exist, and the gentlemen below named 
gladly consented to join in its production. While there is no distinctive Amer- 
ican Surgery, yet America has contributed very largely to the progress of modem 
surgery, and among the foremost of those who have aided in developing this art 
and science will be found the authors of the present volume. All of them are 
teachers of surgery in leading medical schools and hospitals in the United States 
and Canada. 

Especial prominence has been given to Surgical Bacteriology, a feature which 
is believed to be unique in a surgical text-book in the English language. Asep- 
sis and Antisepsis have received particular attention. The text is brought well 
up to date in such important branches as cerebral, spinal, intestinal, and pelvic 
sui^ery, the most important and newest operations in these departments being 
described and illustrated. 

The text of the entire book has been submitted to all the authors for their 
mutual criticism and revision — an idea in book-making that is entirely new and 
original. The book as a whole, therefore, expresses on all the important sur- 
gical topics of the day the consensus of opinion of the eminent surgeons who 
have joined in its preparation. 

One of the most attractive features of the book is its illustrations. Very 
many of them are original and faithful reproductions of photographs taken 
directly from patients or from specimens, and the modem improvements in the 
art of engraving have enabled the publisher to produce illustrations which it is 
believed are superior to those in any similar work. 

CONTRIBUTORS : 



Dr. Charles H. Burnett, Philadelphia. 
Phineas S. Conner, Cincinnati. 
Frederic S. Dennis, New York. 
William W. Keen, Philadelphia. 
Charles B. Nancrede, Ann Arbor, Mich. 
Roswell Park, Buffalo, N. Y. 
Lewis S. Pilcher, New York. 



Dr. Nicholas Senn, Chicago. 

Francis J. Shepherd, Montreal, Canada. 
Lewis A. Stimson, New York.^ 
William Thomson, Philadelphia. 
J. Collins Warren, Boston. 
J. WilUam White, Philadelphia. 



"If this text-book is a fair reflex of the present position of American surgery, we must 
admit it is of a very high order of merit, and that English surgeons will have to look very 
carefully to their laurels if they are to preserve a position in the van of surgical practice." — 
London Lancet. 

" The soundness of the teachings contained in this work needs no stronger guarantee thao 
•is afforded by the names of its ZM^on."— Medical News, Philadelphia. 
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AN AMERICAN TEXT-BOOK ON THE THEORY AND 

PRACTICE OF MEDICINE. By American Teachers. Edited 

by William Pepper, M. D., LL.D., Provost and Professor of the Theory 

and Practice of Medidae and of Qinical Medicine in the University of 

Pennsylvania. Complete in two handsome royal- octavo volumes of about 

looo pages each, with illustrations to elucidate the text wherever necessary. 

Price per Volume : Cloth, ^5.00 net ; Sheep, 56.00 net ; Half Russia, tT.QO 

net 

TOLUME I. COMTAIHS: 

Hygiene. — Fe vers f Ephemeral, Simple Con- ' mycosb. Glanders, and Tetanus. — Tubercu- 
tinued. Typhus, Typhoid. Epidemic Cerebro- , loeiis, Scrofula, Syphilis, Diphtheria, Erysipe- 
spinal Meningitis, and Relapsing). — Scaria- las. Malaria. Cholera, and Ydlow Fever. — 



una. Measles, Rotheln. Variula, Varioloid, 
Vaccinia, Varicella, Mumps,Whooping-cough, 
Anthrax, Hydrophobia, Trichinosis, Actino- 



Nenrous, Muscular, and Mental Diseases etc 



TOLVME II. COBTTAIlfS: 

Urine (Chemistry and Microscopy). — Rid- | — Peritoneum, Liver, and Pancreas. — Diathet- 
ney and Lungs. — Air-passages (Larynx and ic Diseases (Rheumatism, Rheumatoid Ar- 



Bronchi)and Pleura. — Pharynx, CEsophagus, 
Stomach and Intestines (induding Intestinal 
Parasites), Heart, Aorta, Arteries and Veins. 



thritis. Gout, Lithaemia, and Diabetes.) — 
Blood and Spleen. — Inflammation, Embolbm, 
Thrombosis, Fever, and Bacteriology. 



The articles are not written as though addressed to students in lectures, but 
are exhaustive descriptions of diseases, with the newest facts as regards Causa- 
tion, Symptomatology, Diagnosis, Prognosis, and Treatment, including a large 
number of approved formula. The recent advances made in the study 
of the bacterial origin of various diseases are fully described, as well as the 
bearing of the knowledge so gained upon prevention and cure. The subjects 
of Bacteriology as a whole and of Immunity are fully considered in a separate 
section. 

Methods of diagnosis are given the most minute and careful attention, thus 
enabling the reader to learn the very latest methods of investigation without 
consulting works specially devoted lo the subject. 

CONTRIBIJTOBS : 



Dr. J. S. Billings, Philadelphia. 
Francis Delafield, New York. 
Reginald H. Fitz, Boston. 
Tames W. Holland, Philadelphia. 
Henry M. Lyman, Chicago. 
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Dr. William Pepper, Philadelphia. 
W. Oilman Thompson, New York. 
W. H. Welch, Baltimore. 
James T. Whittaker, Cincinnati. 
James C. Wilson, Philadelphia. 
Horatio C. Wood, Philadelphia. 



** We reviewed the first volume of this work, and said : * It is undoubtedly one of the best 
text-books on the practice of medicine which we possess.' A consideration of the second 
and last volume leads us to modify that verdict and to say that the completed work is, in our 
opinion, thb brst of its kind it has ever been our fortune to see. It is complete, thorough, 
accurate, and clear. It is well written, well arranged, well printed, well illustrated, and well 
bound. It is a model of what the modern text-book should be." — New York Medical y<mmal. 

** A library upon modem medical art. The work must promote the wider diffusion of 
sound knowledge." — American Lancet. 

" A trusty counsellor for the practitioner or senior student, on which he may implicitly, 
rely." — Edinburgh Mtdical yournal. 
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AN AMERICAN TEXT-BOOK OP THE DISEASES OF CHIL- 
DREN. By American Teachers. Edited by Louis Starr, M. D., 
assisted by Thompson S. Westcott, M. D. In one handsome royal-8vo 
volume of 1190 pages, profusely illustrated with wood-cuts, half-tone and 
colored plates. Net Prices : Cloth, $7.00 ; Sheep, j^S.oo ; Half Russia, %<^.oo. 

The plan of this work embraces a series of original articles written by some 
sixty well-known paediatrists, representing collectively the teachings of the most 
prominent medical schools and colleges of America. The work is intended to 
be a PRACTICAL book, suitable for constant and handy reference by the practi- 
tioner and the advanced student. 

One decided innovation is the large number of authors, nearly every article 
being contributed by a specialist in the line on which he writes. This, while 
entailing considerable labor upon the editors, has resulted in the publication of 
a work thoroughly new and abreast of the times. 

Especial attention has been given to the latest accepted teachings upon the 
etiology, symptoms, pathology, diagnosis, and treatment of the disorders of chil- 
dren, with the introduction of many special formulae and therapeutic procedures. 

Special chapters embrace at unusual length the Diseases of the Eye, Ear, 
Nose and Throat, and the Skin ; while the introductory chapters cover fully the 
important subjects of Diet, Hygiene, Exercise, Bathing, and the Chemistry of 
Food. Tracheotomy, Intubation, Circumcision, and such minor surgical pro- 
cedures coming within the province of the medical practitioner are carefully 
considered. 

CONTRIBUTORS : 



Dr. S. S. Adams, Washington. 

John Ashhurst, Jr., Philadelphia. 
A. D. Blackader, Montreal, Canada. 
Dillon Brown, New York. 
Edward M. Buckingham, Boston. 
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Charles Warrington Earle, Chicago. 
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J. Henry Fruitnight, New York. 
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Frederick Peterson, New York. 
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B. Alexander Randall, Philadelphia. 
Edward O. Shakespeare, Philadelphia. 
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Louis Starr, Philadelphia. 
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AN AMERICAN TEXT-BOOK OP GYNECOLOGY, MEDICAL 
AND SURGICAL, for the use of Students and Practitioners. 
Edited by J. M. Baldy, M. D. Forming a handsome royal-octavo volume, 
with 360 illustrations in text and 37 colored and half-tone plates. Prices : 
Cloth, $6.00 net; Sheep, $T,oo net; Half Russia, $^.00 net. 

In this volume all anatomical descriptions, excepting those essential to a clear 
understanding of the text, have been omitted, the illustrations being largely de- 
pended upon to elucidate the anatomy of the parts. This work, which is 
thoroughly practical in its teachings, is intended, as its title implies, to be a 
working text-book for physicians and students. A clear line of treatment has 
been laid down in every case, and although no attempt has been made to dis- 
cuss mooted points, still the most important of these have been noted and ex- 
plained. The operations recommended are fully illustrated, so that the reader, 
having a picture of the procedure described in the text under his eye, cannot fail 
to grasp the idea. All extraneous matter and discussions have been carefully 
excluded, the attempt being made to allow no unnecessary details to cumber 
the text. The subject-matter is brought up to date at every point, and the 
work is as nearly as possible the combined opinions of the ten specialists who 
figure as the authors. 

The work is well illustrated throughout with wood-cuts, half-tone and 
colored plates, mostly selected from the authors* private collections. 



CONTRIBUTORS : 



Dr. Henry T. Byford. 
John M. Baldy. 
Edwin Cragin. 
J. H. Etheridge. 
William Goodell. 



Dr. Howard A. Kelly. 
Florian Krug. 
E. E. Montgomery. 
William R. Pryor. 
George M. Tuttle. 



" The most notable contribution to gynecological literature since 1887, .... and the most 
complete exponent of gynecology which we have. No subject seems to have been neglected, 
.... and tne gynecologist and surgeon, and the general practitioner who has any desire 
to practise diseases of women, will nnd it of practical value. In the matter of illustrations 
and plates the book surpasses anything we have seen." — Boston Medical and Surgical 
yournal. 

** A valuable addition to the literature of Gynecology. The writers are progressive, 
aggressive, and earnest in their convictions."— Medical News, Philadelphia. 

** A thoroughly modem text-book, and gives reliable and well-tempered advice and \n- 
tXxMCtion*'— Edinburgh Medical Journal. 

** The harmony of its conclusions and the homogeneity of its style give it an individuality 
which suggests a single rather than a multiple authorship."— ^««a/j of Surgery. 

** It must command attention and respect as a worthy representation of our advanced 
clinical tesichitig,"— American journal of Medical Sciences. 
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DISEASES OP THE EYE. A Handbook of Ophthalmic Prac- 
tice. By G. E. DE SCHWEINITZ, M. D., Professor of Diseases of the Eye, 
Philadelphia Polyclinic; Professor of Clinical Ophthalmology, Jefferson 
Medical College, Philadelphia, etc. Forming a handsome royal-octavo 
volume of more than 600 pages, with over 200 fine wood-cuts, many of 
which are original, and 2 chromo-lithographic plates. Prices: Cloth, 
|..oo net; Sheep, $^.00 net; Half Russia, ^5.50 net. 



The object of this work is to present to the student and practitioner who is 
beginning work in the fields of ophthalmology a plain description of the optical 
defects and diseases of the eye. To this end special attention has been paid 
to the clinical side of the question ; and the method of examination, the symj)- 
tomatology leading to a dis^nosis, and the treatment of the various ocular defects 
have been brought into special prominence. The general plan of the book is 
eminently practical. Attention is called to the large number of illustrations 
(nearly one-third of which are new), which will materially facilitate the thorough 
understanding of the subject. 

" For the student and practitioner it is the best single volume at present published." — 
Medical News, Philadelphia. 

" A most complete and sterling presentation of the present status of modem knowledge 
concerning diseases of the eye." — Medical Age. 

" Pre-eminently a book for those wishing a clear yet comprehensive and fiill knowledge 
of the fundamental truths which underlie and govern the practice of ophthalmology." — Med- 
ical and Surgical Reporter. 

"At once comprehensive and thoroughly up to date." — Hospital Gazette (London). 

PROFESSIONAIi OPINIONS. 

** A work that will meet the requirements not only of the specialist, but of the general 
practitioner in a rare degree. I am satisfied that unusual success awaits it." 



William Pbppbr, M. D., 

if Medicim 
in the University of Pennsylvania. 



Provost and Professor of Theory and Practice of Medicine and Clinical Medicine 

ifni 



"Contains in concise and reliable form the accepted views of Ophthalmic Science." 

William Thomson, M. D., 
Professor of Ophthalmology, yefferson Medical College, Philadelphia, Pa. 

*' Contains in the most attractive and easily understood form just the sort of knowledge 
which is necessary to the intelligent practice of general medicine and surgery." 

J. William White, M. D., 

Professor of Clinical Surgery in the University of Pennsylvania. 

" A very reliable guide to the study of eye diseases, presenting the latest facts and newest 
ideas." 

Swan M. Burnbtt, M. D., 

Professor of Ophthalmology and Otology, Medical Department Univ. of Georgetown ^ 

Washington^ V. C. 
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MEDICAL DIAGNOSIS. By Dr. Oswald Vikrordt, Professor of 
Medicine at the University of (leidelberg. Translated, with additions, 
from the Second Enlarged German Edition, with the author's permission, 
by Francis H. Stuart, A. M., M. D. Third and Revised Edition. In 
one handsome royal-octavo volume of 7CX> pages, 178 fine wood-cuts in 
text, many of which are in colors. Prices : Cloth, I4.00 net; Sheep, ;^5.00 
net; Half Russia, I5.50 net 

In this work, as in no other hitherto published, are given full and accurate 
explanations of the phenomena observed at the bedside. It is distinctly a clin- 
ical work by a master teacher, characterized by thoroughness, fulness, and accu- 
racy. It is a mine of information upon the points that are so often passed over 
without explanation. Especial attention has been given to the germ-theory as 
a factor in the origin of disease. 

This valuable work is now published in German, English, Russian, and 
Italian. The issue of a third American edition within two years indicates the 
favor with which it has been received by the profession. 

** Thorough and exact The author has rendered no mean service to medicine in 

having prepared a work which proves as useful to the teacher as to the student and prac- 
titioner. ' — The lAincet (London). 

PROFESSIONAI4 OPINIONS. 

" One of the most valuable and useful works in medical literature." 

Alb:la,ndbr J. C. Skbnb, M. D., 

Dean of the Long Island College Hospital, and Prqfessor of the Medical and Surgical 

Diseases of IVomen. 

PATHOLOGY AND SURGICAL TREATMENT OF TUMORS. 

By N. Senn, M. D., Ph. D., LL.D., Professor of Practice of Surgery and 
Clinical Surgery, Rush Medical College; Professor of Sui^ery, Chicago 
Polyclinic ; Attending Surgeon to Presbyterian Hospital ; Surgeon-in- Chief, 
St. Joseph's Hospital, Chicago. 710 pages, 515 engravings, including full- 
page colored plates. Prices : Cloth, $6.00 net ; Half Morocco, jS57.oo net. 

Books specially devoted to this subject are few, and in the text-books and sys- 
tems of surgery this part of surgical pathology is usually condensed to a degree 
incompatible with its scientific and clinical importance. 

The author has spent many years in collecting the material for this work, and 
has taken great pains to present it in a manner that should prove useful as a 
text-book for the student, a work of reference for the busy practitioner, and a 
reliable, safe guide for the surgeon. 

The more difficult operations are fully described and illustrated. More than 
one hundred of the illustrations are original, while the remainder were selected 
from books and medical journals not readily accessible to the student and the 
general practitioner. 
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For Sale by Subscription. 

A NEW PRONOUNCING DICTIONARY OF MEDICINE, with 
Phonetic Pronunciation, Accentuation, Etymology, etc. By John 
M. Keating, M. D., LL.D., Fellow of the College of Physicians of Phila- 
delphia ; Vice-President of the American Psediatric Society ; Ex-President 
of the Association of Life Insurance Medical Directors ; Editor " Cyclo- 
paedia of the Diseases of Children," etc. ; and Henry Hamilton, author 
of "A New Translation of Virgil's iEneid into English Rhyme;" co- 
author of " Saunders* Medical Lexicon," etc. ; with the Collaboration of 
J. Chalmers DaCosta, M. D., and Frederick A. Packard, M. D. 
With an Appendix containing important Tables of Bacilli, Micrococci, 
Leucomalnes, Ptomaines, Drugs and Materials used in Antiseptic Sur- 
gery, Poisons and their Antidotes, Weights and Measures, Thermometric 
Scales, New Official and Unofficial Drugs, etc. Forming one very 
attractive volume of over 800 pages. Second Revised Edition. Prices : 
Cloth, ^5.00 net; Sheep, $6.00 net; Half Russia, $^,^0 net. With 
Denison's Patent Index for Ready Reference. 

PROFf»SIONAI« OPINIONS. 
« I am much pleased with Keating's Dictionary, and shall take pleasure in recommending 

it to my classes. ' 

Henry M. Lyman, M. D., 
Professor 0/ Principles and Prcutice of Medicine , Rush Medical College ^ Chicago, III. 

** I am convinced that it will be a very valuable adjunct to my study-table, convenient in 
size and sufficiently full for ordinary use.' 

C. A. LiNDSLBY, M. D., 

Professor of Theory and Practice of Medicine, Medical Dept. Yale University: 

Secretary Connecticut State Board of Health, New Haven, Gmn, 

** I will point out to my classes the many good features of this book as compared with 
others, which will, I am sure, make it very popular with students." 

John Cronyn, M, D., LL.D., 
Professor of Principles and Practice of Medicine and Clinical Medicine; 

President of the Faculty, Medical Dept. Niagara University, Buffalo, N. Y. 

AUTOBIOGRAPHY OF SAMUEL D. GROSS, M. D., Emeritus Pro- 
fessor of Surgery in the Jefferson Medical College of Philadelphia, with 
Reminiscences of His Times and Contemporaries. Edited by his sons, 
Samuel W. Gross, M. D., LL.D., late Professor of Principles of Sui^ery 
and of Clinical Surgery in the Jefferson Medical College, and A. Haller 
Gross, A. M., of the Philadelphia Bar. Preceded by a Memoir of Dr. 
Gross, by the late Austin Flint, M. D., LL.D. In two handsome volumes, 
each containing over 400 pages, demy 8vo, extra cloth, gilt tops, with fine 
Frontispiece engraved on steel. Price, $5.00 net. 

This autobiography, which was continued by the late eminent surgeon until 
within three months of his death, contains a full and accurate history of his 
early struggles, trials, and subsequent successes, told in a singularly interesting 
and charming manner, and embraces short and graphic pen-portraits of many 
of the most distinguished men — surgeons, physicians, divines, lawyers, states- 
men, scientists, etc. — with whom he was brought in contact in America and in 
Europe ; the whole forming a retrospect of more than three-quarters of a century. 
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For Sale by Subscription. 



AN AMERICAN TEXT-BOOK OF OBSTETRICS. By American 
Teachers. Richard C. Norris, M. D., Editor, and Robert L. Dickinson, 
M.D., Art Editor. Contributors : James H. Elheridge, M. D. ; Chauncey D. 
Palmer, M. D. ; Howard A. Kelly, M. D. ; Charles Jewett, M. D. ; Henry 
J. Garrigues, M. D. ; Barton Cooke Hirst, M. D. ; Theophilus Parvin, 
M. D. ; George A. Piersol, M. D. ; Edward P. Davis, M. D. ; Charles 
Warrington Earle, M. D. ; Robert L. Dickinson, M. D. ; Edward Reynolds, 
M. D. ; Henry Schwarz, M. D. ; and James C. Cameron, M. D. In one 
very handsome imperial -octavo volume, with nearly 900 illustrations, 
including 50 full-page plates. Prices: Cloth, 57-00 net; Sheep, %Z,oq 
net ; Half Russia, ^^9.00 net. 

Such an array of well-known teachers is a sufficient guarantee of the high 
character of the work, and it gives the assurance that this work will have the 
same measure of success awarded it as has attended the recent publication of 
its companion volume, " The American Text-Book of Gynecology." The illus- 
trations have received the most minute attention, the cuts interspersed through- 
out the text, and the full-page plates, reflecting the highest attainments of the 
artist and engraver, and appealing at once to the ey» as well as to the mind of 
the student and practitioner. 



AN AMERICAN TEXT-BOOK OP PHYSIOLOGY. By American 
Teachers. Edited by William H. Howell, Ph. D., M. D., Professor 
of Physiology, Johns Hopkins University. With the collaboration of such 
eminent specialists as Henry P. Bowditch, M. D. ; John G. Curtis, M. D. ; 
Henry H. Donaldson, M. D. ; Frederick S. Lee, M. D. ; Warren P. Lom- 
bard, A. B., M. D. ; Graham Lusk, Ph. D. ; Henry Sewall, M. D. ; Edward 
T. Reichert, M. D. ; Joseph W. Warren, M. D. In one imperial-octavo 
volume (with a large number of original illustrations), uniform with The 
American Text- Books of " Surgery," " Practice," " G)mecology," etc. 
(In preparation for early publication.) 

This will be the most notable attempt yet made in this country to combine in 
one volume the entire subject of Human Physiology by well-known teachers 
who have given especial study to that part of the subject upon which they will 
write. The completed work will represent the present status of the science of 
Physiology, and in particular fi'om the standpoint of the student of medicine 
and the medical practitioner. Illustrations largely drawn from original sources 
will be used freely throughout the text. 
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For Sale by Subscription. 

SURGICAL PATHOLOGY AND THERAPEUTICS. By J. Col- 
lins Warren, M. D., Professor of Surgery, Harvard Medical School, etc. 
In one very handsome octavo volume of over 800 pages, with 135 illustra- 
tions, 33 of which are chromo-lithographs, and all of which are drawn from 
original specimens. Prices : Cloth, $6.00 net ; Half Morocco, 1(^7.00 net. 

Covering as it does the entire field of Surgical Pathology and Surgical Thera- 
peutics by an acknowledged authority, the publisher is confident that the work 
will rank as a standard authority on the subject of which it treats. Particular 
attention has been paid to Bacteriology and Surgical Bacteria from the stand- 
point of recent investigations, and the chromo-lithographic plates in their fidelity 
to nature and in scientific accuracy have hitherto been unapproached. 

DISEASES OF WOMEN. By Henry J. Garrigues, A.M., M.D., 
Professor of Obstetrics in the New York Post-Graduate Medical School 
and Hospital; Gynecologist to St. Mark's Hospital and to the German 
Dispensary, etc., New York City. In one very handsome octavo volume 
of about 700 pages, illustrated by numerous wood-cuts and colored plates. 
Prices : Cloth, %\.QO net; Sheep, ^^5.00 net. 

A PRACTICAL work on gynecology for the use of students and practitioners, 
written in a terse and concise manner. The importance of a thorough know- 
ledge of the anatomy of the female pelvic organs has been fully recognized by 
the author, and considerable space has been devoted to the subject. The chap- 
ters on Operations and on Treatment are thoroughly modern, and are based 
upon the large hospital and private practice of the author. The text is eluci- 
dated by a large number of illustrations and colored plates, many of them being 
original, and forming a complete atlas for studying embryology and the anatomy 
of the /ema/e genitalia^ besides exemplifying, whenever needed, morbid condi- 
tions, instruments, apparatus, and operations. 

EXCERPT OF CONTENTS. 

Development of the Female Genitals.— Anatomy of the Female Pelvic Organs. — Phys- 
iology.— Puberty. — Menstruation and Ovulation. — Copulation.— Fecundation.— The Climac- 
teric. — Etiology in General. — Examinations in General. — Treatment in General — Abnormal 
Menstruation and Metrorrhaeia. — Leucorrhea. — Diseases of the Vulva. — Diseases of the 
Perineum. — Diseases of the Vagina. — Diseases of the Uterus. — Diseases of the Fallopian 
Tubes. — Diseases of the Ovaries. — Diseases of the Pelvis.— Sterility. 

The reception accorded to this work has been most flattering. In the short 
period which has elapsed since its issue it has been adopted and recomnnended 
as a text-book by more than 60 of the Medical Schools and Universities of the 
United States and Canada. 

"One of the best text-books for students and practitioners which has been published in 
the English language; it is condensed, clear, ana comprehensive. The profound learning 
and great clinical experience of the distinguished author find expression in this book in a 
most attractive and instructive form. Young practitioners, to whom experienced consultants 
may not be available, will find in this book invaluable counsel and help." 

Thad. a. Rbamy, M. D., LL.D., 

Frofeuor of Clinical Gynecology ^ Medical College o^ Ohio: Gynecologist to the Good 

Samaritan and Cincinnati Hospitals. 



lO W. B. SAUNDERS' 



A SYLLABUS OP QYN ECOLOGY, arranged in conformity with 
The American Text-Book of Gynecology. By J. W. Long, M. D., 
Prufcssor of Diseases of Women and Children, Medical College of Vir- 
ginia, etc. Price, Cloth (interleaved), %\xxi net. 

Based upon the teaching and methods laid down in the larger work, this will 
not only l)e useful as a supplementary volume, but to those who do not already 
possess the text-hook it will also have an independent value as an aid to the 
practitioner in gynecological work, and to the student as a guide in the lecture- 
room, OS the subject is presented in a manner at once systematic, clear, succinct, 
and practical. 

TEMPERATURE CHART. Prepared by D. T. LAiNfe, M. D. Size 
8x 13^ inches. Price, per pad of 25 charts, 50 cents. 

A conveniently arranged chart for recording Temperature, with columns for 
daily amounts of Urinary and Fecal Excretions, Food, Remarks, etc. On the 
back of each chart is given in full the method of Brand in the treatment of 
Typhoid Fever. 

THE NURSE'S DICTIONARY of Medical Terms and Nursing 

Treatment, containing Definitions of the Principal Medical and Nursing 
Terms, Abbreviations, and Physiological Names, and Descriptions of the 
Instruments, Drugs, Diseases, Accidents, Treatments, Operations, Foods, 
Appliances, etc. encountered in the ward or in the sick-room. Compiled 
for the use of nurses. By Honnor Morten, author of " How to Become 
a Nurse," " Sketches of Hospital Life," etc. Second and enlarged edi- 
tion. i6mo, 140 pages. Price, Cloth, %\,OQ. 

This little volume is intended for use merely as a small reference-book which 
can be consulted at the bedside or in the ward. It gives sufficient explanation 
to the nurse to enable her to comprehend a case until she has leisure to look 
up larger and fuller works on the subject. 

** Should be at the disposal of every nurse." — Birmingham Medical Review, 

** A book which every progressive nurse must nave." — Medical World. 

*• This little volume is almost indispensable in the training school and in the library of the 
nurse." — New York Medical Times. 

THE CARE OF THE BABY. By J. P. Crozer Griffith, M. D., 
Clinical Professor of Diseases of Children in the Hospital of the Univer- 
sity of Pennsylvania ; Professor of Clinical Medicine in the Philadelphia 
Polyclinic ; Physician to the Children's, to St. Agnes', and to the Methodist 
Hospitals, etc. i2mo, 392 pages, with 67 illustrations and 5 plates. 
Price, $1.50. 

A reliable guide, not only for mothers, but also for medical students and 
practitioners whose opportunities for observing children have been limited. 



Practical, Exhaustive, Authoritative. 



SAUNDERS' 

NEW AID SERIES OF MANUALS 

FOR 

Students and Practitioners. 



Mr. Saunders is pleased to announce as now ready his NEW AID 
SERIES OF MANUALS for Students and Practitioners. As pub- 
lisher of the Standard Series of Question Compends, and through intimate 
relations with leading members of the medical profession, Mr. Saunders has 
been enabled to study progressively the essential desiderata in practical " self- 
helps " for students and physicians. 

This study has manifested that, while the published " Question Compends" 
earn the highest appreciation of students, whom they serve in reviewing their 
studies preparatory to examination, there is special need of thoroughly reliable 
handbooks on the leading branches of Medicine and Surgery, each subject 
being compactly and authoritatively written, and exhaustive in detail, without 
the introduction of cases and foreign subject-matter which so largely expand 
ordinary text-books. 

The Saunders Aid Series will not merely be condensations from 
present literature, but will be ably written by well-known authors 
and practitioners, most of them being teachers in representative 
American Colleges. This new seriesy therefore, will form an admirable 
collection of advanced lectures, which will be invaluable aids to students in 
reading and in comprehending the contents of " recommended '* works. 

Each Manual will further be distinguished by the beauty of the new type ; 
by the quality of the paper and printing ; by the copious use of illustrations ; 
by the attractive binding in cloth. 

II 



SAUNDERS' NEW AID SERIES OF MANUALS. 



VOLUMES NOW BEADT. 



PHYSIOLOGY. By Joseph Howard Raymond, A. M., M. D., Professor 
of Physiology and Hygiene and Lecturer on Gynecology in the Long 
Island College Hospital, etc. Price, ^1.25 net. 

SURGERY, General and Operative. By John Chalmers DaCosta, 
M. D„ Demonstrator of Surgery, Jefferson Medical College, Philadelphia, 
etc. Double number. Price, $2.50 net. 

DOSE-BOOK AND MANUAL OF PRESCRIPTION-WRITING. 

By E. Q. Thornton, M. D., Demonstrator of Therapeutics, Jeflferson 
Medical College, Philadelphia. Price, ^(1.25 net 

MEDICAL JURISPRUDENCE. By Henry C. Chapman, M. D., Pro- 
fessor of Institutes of Medicine and Medical Jurisprudence in the Jeffer- 
son Medical College of Philadelphia, etc Price, 1^(1.25 net. 

SURGICAL ASEPSIS. By Carl Beck, M.D., Surgeon to St. Mark's 
Hospital and to the German Poliklinik ; Instructor in Surgery, New York 
Post-Graduate Medical School, etc. Price, ^1.25 net. 

SYPHILIS AND THE VENEREAL DISEASES. By James 
Nevins Hyde, M, D., Professor of Skin and Venereal Diseases in Rush 
Medical College, Chicago ; and Frank H. Montgomery, M. D., Lec- 
turer on Dermatology and Genito- Urinary Diseases, etc., Rush Medical 
College. Double number. Price, i(J2.5o net. 

PRACTICE OF MEDICINE. By George Roe Lockwood, M. D., 
Professor of Practice in the Woman's Medical College and in the New 
York Infirmary, etc. Double number. Price, ^^2.50 net. 



VOLUMES IN PEEPAEATION FOE EAELY PUBLIOATION. 

OBSTETRICS. By W. A. Newman Dorland, M. D., Assistant Demon- 
strator of Obstetrics, University of Pennsylvania; Chief of Gynecological 
Dispensary, Pennsylvania Hospital; Member of Philadelphia Obstetrical 
Society, etc. 

MATERIA MEDICA AND THERAPEUTICS. By Henry A. 
Griffin, A. B., M. D., Assistant Physician to the Roosevelt Hospital, 
Out-patient Department, New York City. 

NERVOUS DISEASES. By Charles W. Burr, M. D., Clinical Pro- 
fessor of Nervous Diseases, Medico-Chirurgical College, Philadelphia, etc. 

NOSE AND THROAT. By D. Braden Kyle, M. D., Chief Laryngol- 
ogist to St. Agnes* Hospital, Philadelphia ; Instructor in Clinical Micros- 
copy and Assistant Demonstrator of Pathology in the Jeflferson Medical 
College, etc. 

%* There will be published in the same series, at close intervals, carefully -pre- 
pared works on the subjects of Anatomy, Gynecology, Pathology, Hygiene, etc., 
by prominent specialists. 
J2 
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Saunders' New Aid Series of MantuUs. 



A MANUAL OF PHYSIOLOGY. By Joseph H. Raymond, A. M., 
M.D., Professor of Physiology and Hygiene and Lecturer on Gynecol<^ 
in the Long Island College Hospital ; Director of Physiology in the Hoag- 
land Laboratory; formerly Lecturer on Physiology and Hygiene in the 
Brooklyn Normal School for Physical Education; Ex- Vice- President of 
the American Public Health Association; Ex- Health Commissioner City 
of Brooklyn, etc. Illustrated. Price, Cloth, ^1.25 net. (Just ready.) 

In this manual the author has endeavored to put into a concrete and avail- 
able form the results of twenty years' experience as a teacher of Physiology to 
medical students, and has produced a work for the student and practitioner, 
representing in a concise form the existing state of Physiology and its methods 
01 investigation, based upon Comparative and Pathological Anatomy, Clinical 
Medicine, Physics, and Chemistry, as well as upon experimental research. 



A MANUAL OF SURGERY, General and Operative. By John 
Chalmers DaCosta, M. D., Demonstrator of Surgery, Jefferson Medical 
College, Philadelphia ; Chief Assistant Surgeon, Jefferson Medical College 
Hospital ; Surgical Registrar, Philadelphia Hospital, etc. One very hand- 
some volume of over 700 pages, with a large number of illustrations. 
(Double number.) Price, Cloth, ^2.50 net. 



A new manual of the Principles and Practice of Surgery, intended to meet 
the demands of students and working practitioners for a medium-sized work 
which will embody all the newer methods of procedure detailed in the larger 
text-books. The work has been written in a concise, practical manner, and 
especial attention has been given to the most recent methods of treatment. 
Illustrations are freely used to elucidate the text. 



A MANUAL OF OBSTETRICS. By W. A. Newman Dorland, 
M. D., Assistant Demonstrator of Obstetrics, University of Pennsylvania; 
Chief of Gynecological Dispensary, Pennsylvania Hospital; Member of 
Philadelphia Obstetrical Society, etc. Profusely illustrated. (Preparing.) 



This work, which is thoroughly practical in its teachings, is intended, as its 
title implies, to be a working text-book for the student and of value to the 
practitioner as a convenient handbook of reference. Although concisely writ- 
ten, nothing of importance is omitted that will give a clear and succinct know- 
ledge of the subject as it stands to-day. Illustrations are freely used throughout 
the text. 
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DOSE-BOOK AND MANUAL OP PRESCRIPTION-WRITING. 

By E. Q. Thornton, M. D., Demonstrator of Therapeutics, Jefferson 
Medical College, Philadelphia. Illustrated. Price, Cloth, ^1.25 n«t. 

But little attention is generally given, in works on Materia Medica and Thera- 
peutics, to the methods of combining remedies in the form of prescriptions, and 
this manual has been written especially for students in the hope that it may 
serve to give a thorough and comprehensive knowledge of the subject. 

The work, which is based upon the last (1890) edition of the PAarmaco^ana, 
fully covers the subjects of Weights and Measures, Prescriptions (form of 
writing, general directions to pharmacist, grammatical construction, etc.), 
Dosage, Incompatibles, Poisons, etc. 

MEDICAL JURISPRUDENCE AND TOXICOLOGY. By Henry 
C. Chapman, M. D., Professor of Institutes of Medicine and Medical 
Jurisprudence in the Jefferson Medical College of Philadelphia ; Member 
of the College of Physicians of Philadelphia, of the Academy of Natural 
Sciences of Philadelphia, of the American Philosophical Society, and of 
the Zoological Society of Philadelphia. 252 pages, with 55 illustrations 
and 6 plates, some of which are in colors. Second edition, revised and 
enlarged. 

For many years there has been a demand from members of the medical and 
legal professions for a medium-sized work on this most important branch of 
medicine. The necessarily proscribed limits of the work permit the considera- 
tion only of those parts of this extensive subject which the experience of the 
author as coroner's physician of the city of Philadelphia for a period of six 
years leads him to regard as the most material for practical purposes. 

SURGICAL ASEPSIS. By Carl Beck, M. D., Professor of Surgery in 
the New York Clinical School of Medicine ; Surgeon to St. Mark»s Hos- 
pital and to the New York German Poliklinik, etc. 306 pages. Price, 
Cloth, ;^i.25 net. 

A practical work for the study of the principles of Surgical Asepsis. Illus- 
trated with 65 graphic representations of methods and appliances, and 12 plates. 

A MANUAL OF THE PRACTICE OF MEDICINE. By George 
Roe Lock wood, M. D., Professor of Practice in the Woman's Medical 
College and in the New York Infirmary ; Attending Physician to the Col- 
ored Hospital; Pathologist to the French Hospital, etc. 935 pages, with 
75 illustrations in the text and 22 colored and half-tone plates. Price, 
^{(2.50 net. 

This manual presents the essential facts and principles of the practice of 
medicine in a concise and available form. 
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A MANUAL OF SYPHILIS AND THE VENEREAL DISEASES. 

By James Nevins Hyde, M. D., Professor of Skin and Venereal Diseases, 
Rush Medical College ; Dermatologist to the Presbyterian, Michael Reese, 
and Augustana Hospitals ; Consulting Physician to the Hospital for Women 
and Children, Chicago; and Frank H. Montgomery, M. D., Ltcturer 
on Dermatology and Genito-Urinary Diseases, and Chief Assistant to the 
Clinic for Skin and Venereal Diseases, Rush Medical College ; Attending 
Physician for Skin and Venereal Diseases, St. Elizabeth Hospital, Chicago. 
618 pages, with 44 illustrations in the text and 8 full-page plates in colors 
and tints. Price, $2.50 net. 

This manual embodies all the practical facts connected with the study and 
treatment of syphilis and the venereal diseases. It will meet the special needs 
of the student and the practitioner. Pictorially embellished with fine specimens 
of the reproductive art. 

NURSING: ITS PRINCIPLES AND PRACTICE. By Isabel 
Adams Hampton, Graduate of the New York Training School for 
Nurses attached to Bellevue Hospital; Superintendent of Nurses and 
Principal of the Training School for Nurses, Johns Hopkins Hospital, 
Baltimore, Md. ; late Superintendent of Nurses, Illinois Training School 
for Nurses, Chicago, 111. In one very handsome i2mo volume of 484 
pages, profusely illustrated. Price, Cloth, $2.00 net. 

This entirely new work on the important subject of nursing is at once com- 
prehensive and systematic. It is written in a clear, accurate, and readable 
style, suitable alike to the student and the lay reader. Such a work has long 
been a desideratum with those intrusted with the management of hospitals and 
the instruction of nurses in training schools. It is also of especial value to the 
graduated nurse who desires to acquire a practical working knowledge of the 
care of the sick and the hygiene of the sick-room. 

The author, who has had considerable experience as superintendent of 
training schools for nurses and hospital management, brings to her task a mind 
thoroughly equipped to make the subject attractive as well as scientific and 
instructive. 

Illustrations to elucidate the text have been used freely throughout the book, 
and they will be found of material help in showing the forms of modem appli- 
ances for the hospital ward and sick-room, the registration of temperature, daily 
records, etc. 

A GUIDE TO THE BACTERIOLOGICAL LABORATORY. By 

Langdon Frothingham, M. D. Illustrated. Price, 75 cents. 

The technical methods involved in bacteria-culture, methods of staining, and 
microscopical study are fully described and arranged as simply and concisely 
as possible. The book is especially intended for use in laboratory work. 
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AN OPERATION BLANK, with Lists of Instruments, etc. re- 
quired in Various Operations. Prepared by W. W. Keen, M. D., 
LL.D., Professor of Principles of Surgery in the Jefferson Medical Col- 
lege, Philadelphia. Price per Pad, containing Blanks for fiity operations, 
50 cents net. 

A convenient blank, suitable for all operations, giving complete instructions 
regarding necessary preparation of patient, etc., with a full list of dressings and 
medicines to be employed. 

At the back of pad is a list of instruments used — viz. general instruments, 
etc., required for all operations; and special instruments for surgery of the 
brain and spine, mouth and throat, abdomen, rectum, male and female genito- 
urinary organs, the bones, etc. 

The whole forming a neat pad, arranged for hanging on the wall of a sur- 
geon's office or in the hospital operatmg room. 

" Will serve a useful purpose for the surgeon in reminding him of the details of prepa- 
ration for the patient and the room as well as for the instruments, dressings, and antiseptics 
needed " — Nrvu York Medical Record 

" Covers about all that can be needed in any operation." — American Lancet. 

** The plan is a capital ont."— Boston Medical and Surgical yournal. 



ESSENTIALS OP ANATOMY AND MANUAL OP PRACTI- 
CAL DISSECTION, containing « HinU on Dissection." By Charles 
B. Nancrede, M. D., Professor of Surgery and Clinical Surgery in the 
University of Michigan, Ann Arbor ; Corresponding Member of the Royal 
Academy of Medicine, Rome, Italy ; late Surgeon Jefferson Medical Col- 
lege, etc. Fourth and revised edition. Post 8vo, over 500 pages, with 
handsome full-page lithographic plates in colors, and over 200 illustrations. 
Price : Extra Cloth or Oilcloth for the dissection- room, jJ52.oo net. 

Neither pains nor expense has been spared to make this work the most ex- 
haustive yet concise Student's Manual of Anatomy and Dissection ever pub- 
lished, either in America or in Europe. 

The colored plates are designed to aid the student in dissecting the muscles, 
arteries, veins, and nerves. The wood-cuts have all been specially drawn and 
engraved, and an Appendix added containing 60 illustrations representing the 
structure of the entire human skeleton, the whole being based on the eleventh 
edition of Gray's Anatomy^ and forming a handsome post 8vo volume of over 
500 pages. 

"The plates are of more than ordinary excellence, and are of especial value to students in 
their work in the dissecting-room."— y<?«r«a/ 0/ American Medical Association. 

" Should be in the hands of every medical student." — Cleveland Medical Gazette, 

** A concise and judicious work." — Buffalo Medical and Surgical Journal. 
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A MANUAL OF PRACTICE OF MEDICINE. By A. A. Stevens, 
A. M., M. D., Instructor of Physical Diagnosis in the University of Penn- 
sylvania, and Demonstrator of Pathology in the Woman's Medical College 
of Philadelphia. Specially intended for students preparing for graduation 
and hospital examinations, and includes the following sections : General 
Diseases, Diseases of the Digestive Organs, Diseases of the Respiratory 
System, Diseases of the Circulatory System, Diseases of the Nervous Sys- 
tem, Diseases of the Blood, Diseases of the Kidneys, and Diseases of the 
Skin. Each section is prefaced by a chapter on General Symptomatology. 
Third edition. Post 8vo, 502 pages. Numerous illustrations and selected 
formulae. Price, ^2.50. 

Contributions to the science of medicine have poured in so rapidly during the 
last quarter of a century that it is well-nigh impossible for the student, with the 
limited time at his disposal, to master elaborate treatises or to cull from them 
that knowledge which is absolutely essential. From an extended experience in 
teaching, the author has been enabled, by classification, to group allied symp- 
toms, and by the judicious elimination of theories and redundant explanations 
to bring within a comparatively small compass a complete outline of the prac- 
tice of medicine. 



A SYLLABUS OP LECTURES ON THE PRACTICE OP SUR- 
GERY, arranged in confonnity with The American Text-Book of 
Surgery. By Nicholas Senn, M. D., Ph. D., Professor of Surgery in 
Rush Medical College, Chicago, and in the Chicago Polyclinic. Price, 
I2.CX). 

This, the latest work of its eminent author, himself one of the contributors 
to the "American Text- Book of Surgery," will prove of exceptional value to 
the advanced student who has adopted that work as his text-book. It is not 
only the syllabus of an unrivalled course of surgical practice, but it is also an 
epitome or supplement to the larger work. 

SYLLABUS OF OBSTETRICAL LECTURES in the Medical 
Department, University of Pennsylvania. By Richard C. Norris, 
A. M., M. D., Demonstrator of Obstetrics in the University of Pennsyl- 
vania. Third edition, thoroughly revised and enlarged. Crown 8vo. 
Price, Cloth, interleaved for notes, %2jqo net. 

** This work is so far superior to others on the same subject that we take pleasure in call- 
ing attention briefly to its excellent features. It covers the subject thoroughly, and will 
prove invaluable both to the student and the practitioner. The author has introduced a 
number of valuable hints which would only occur to one who was himself an experienced 
teacher of obstetrics. The subject-matter is clear, forcible, and modem. We are especially 
pleased with the portion devoted to the practical duties of the accoucheur, care of the child, 
etc. The paragp-aphs on antiseptics are admirable ; there is no doubtful tone in the direc- 
tions given. No details are regarded as unimportant : no minor matters omitted. We ven- 
ture to say that even the old practitioner will nnd useful hints in this direction which h« can- 
not afford to despise."— Airw York Medical Record, 
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OUTLINES OP OBSTETRICS : A Syllabus of Lectures Deliv- 
ered at Long Island College Hospital. By Charles Jewett, A. M., 
M. D., Professor of Obstetrics and Pediatrics in the College, and Obstetri- 
cian to the Hospital. Edited by Harold F. Jewett, M. D. Post 8vo, 
264 pages. Price, $2.00. 

This book treats only of the general facts and principles of obstetrics : these 
are stated in concise terms and in a systematic and natural order of sequence, 
theoretical discussion being as far as possible avoided; the subject is thus 
presented in a form most easily grasped and remembered by the student. 
Special attention has been devoted to practical questions of diagnosis and 
treatment, and in general particular prominence is given to facts which the stu- 
dent most needs to know. The condensed form of statement and the orderly 
arrangement of topics adapt it to the wants of the busy practitioner as a means 
of refreshing his knowledge of the subject and as a handy manual for daily 
reference. 

NOTES ON THE NEWER REMEDIES: their Therapeutic Ap- 
plications and Modes of Administration. By David Cerna, M. D., 
Ph.D., Demonstrator of and Lecturer on Experimental Therapeutics in 
the University of Pennsylvania. Second edition, revised and enlarged. 

Post-octavo, 253 pages. Price, ^51.25. 

The work takes up in alphabetical order all the newer remedies, giving their 
physical properties, solubility, therapeutic applications, administration, and 
chemical formula. 

It thus forms a very valuable addition to the various works on therapeutics 
now in existence. 

Chemists are so multiplying compounds, that, if each compound is to be thor- 
oughly studied, investigations must be carried far enough to determine the prac- 
tical importance of the new agents. 




LABORATORY EXERCISES IN BOTANY. By Edson S. Bastin, 
M. A., Professor of Materia Medica and Botany in the Philadelphia Col- 
lege of Pharmacy. Octavo volume of 540 pages, 87 full-page plates. Price, 
Cloth, ^52.50. 

This work is intended for the beginner and the advanced student, and it fully 
covers the structure of flowering plants, roots, ordinary stems, rhizomes, tubers, 
bulbs, leaves, flowers, fruits, and seeds. Particular attention is given to the gross 
and microscopical structure of plants, and to those used in medicine. Illustra- 
tions have freely been used to elucidate the text, and a complete index to facil- 
itate reference has been added. 
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SAUNDERS* POCKET MEDICAL LEXICON ; or, Dictionary of 
Terms and Words used in Medicine and Surgery. By John M. 
Keating, M. D., editor of " Cyclopaedia of Diseases of Children," etc. ; 
author of the " New Pronouncing Dictionary of Medicine; and Henry 
Hamilton, author of " A New Translation of Virgil's ^Eneid into Eng- 
lish Verse ;" co-author of a *' New Pronouncing Dictionaiy of Medicine." 
A new and revised edition. 32mo, 282 pages. Prices: Cloth, 75 cents; 
Leather Tucks, ;^i.oo. 

This new and comprehensive work of reference is the outcome of a demand 
for a more modern handbook of its class than those at present on the market, 
which, dating as they do from 1855 ^^ 1884, are of but trifling use to the student 
by their not containing the hundreds of new words now used in current litera- 
ture, especially those relating to Electricity and Bacteriology. 

" Remarkably accurate in terminology, accentuation, and d/tfivaXxaii" -—Jourtutl of Atner- 
ican Medical Association. 

" Brief, yet complete .... it contains the very latest nomenclature in even the newest 
departments of medicine." — New York Medical Record. 



SAUNDERS' POCKET MEDICAL FORMULARY. By William 
M. Powell, M. D., Attending Physician to the Mercer House for Invalid 
Women at Atlantic City. Containing 1750 Formulae, selected from several 
hundred of the best-known authorities. Forming a handsome and con- 
venient pocket companion of nearly 300 printed pages, with blank leaves 
for Additions ; with an Appendix containing Posological Table, Formulae 
and Doses for Hypodermatic Medication, Poisons and their Antidotes, 
Diameters of the Pemale Pelvis and Foetal Head, Obstetrical Table, Diet 
List for Various Diseases, Materials and Drugs used in Antiseptic Sui^ery, 
Treatment of Asphyxia from Drowning, Surgical Remembrancer, Tables 
of Incompatibles, Eruptive Fevers, Weights and Measures, etc. Third 
edition, revised and greatly enlarged. Handsomely bound in morocco, 
with side index, wallet, and flap. Price, $i.TS net. 

A concise, clear, and correct record of the many hundreds of famous formulae 
which are found scattered through the works of the most eminent physicians 
and surgeons of the world. The work is helpful to the student and practitioner 
alike, as through it they become acquainted with numerous formulae which are 
not found in text-books, hut have been collected from among the rising genera- 
tion of the profession^ college professors ^ and hospital physicians and surgeons. 

" This little book, that can be conveniently carried in the pocket, contains an immense 
amount of material. It is very useful, and as the name of the author of each prescription is 
given is unusually reliable." — Ne7u York Medical Record. 

" Designed to be of immense help to the general practitioner in the exercise of his daily 
calling." — Boston Medical and Surgical yournal. 



20 W'. B. BAUNDERB' 



HOW TO EXAMINE FOR LIFE INSURANCE. By John M. 
Kkatin(;, M. D., Fellow of the G>llege of Physicians and Surgeons of 
Philadelphia; Vice-President of the American Peediatric Society; Ex- 
Ih'esident of the Association of Life Insurance Medical Directors. Royal 
8vo, 211 pages, with two large phototype illustrations, and a plate pre- 
pared by Dr. McClellan from special di!>sections ; also, numerous cuts to 
elucidate the text. Second edition. Price, in Cloth, ^2.00 net 

Part I., which has been carefully prepared from the best works on Physical 
Diagnitsis, is a short and succinct account of the methods used to make 
examinations ; a description of the normal condition and of the earliest 
evidences of disease. 

Part II. contains the Instructions of twenty-four Life Insurance Companies to 
their medical examiners. 

" This is by far the most useful book which has yet appeared on insurance examination, a 
subject of growing interest and importance. Not the least valuable portion of the volume is 
Part II., which consists of instructions issued to their examining physicians by twenty-four 
representative companies of this country. As the proofs of these instructions were corrected 
by the directors of the companies, they form the latest instructions obtainable. If for these 
alone, the book should be at the right hand of every physician interested in this special branch 
of medical science." — Tht Medicai News, Philadelphia. 

MANUAL OF MATERIA MEDICA AND THERAPEUTICS. 

By A. A. Stevens, A. M., M. D., Instructor of Physical Diagnosis in the 
University of Pennsylvania, and Demonstrator of Pathology in the Woman's 
Medical College of Philadelphia. 435 pages. Price, Cloth, I2.25. 

This wholly new volume, which is based on the 1890 edition of the Pharma- 
copeia, comprehends the following sections : Physiological Action of Drugs ; 
Drugs ; Remedial Measures other than Drugs ; Applied Therapeutics ; Incom- 
patibility in Prescriptions ; Table of Doses ; Index of Drugs ; and Index of 
Diseases ; the treatment being elucidated by more than two hundred formulae. 

DIET LISTS AND SICK-ROOM DIETARY. By Jerome B. Thomas, 
M. D., Visiting Physician to the Home for Friendless Women and Children 
and to the Newsboys* Home; Assistant Visiting Physician to the Kings 
County Hospital; Assistant Bacteriologist, Brooklyn Health Department. 

One hundred and sixty detachable (perforated) diet lists for Albuminuria, 
Anaemia and Debility, Constipation, Diabetes, Diarrhoea, Dyspepsia, Fevers, 
Gout or Uric- Acid Diathesis, Obesity, and Tuberculosis. Also forty detachable 
sheets of Sick-Room Dietary, containing full instructions for preparation of 
easily-digested foods necessary for invalids. Each list is numbered only, the 
disease for which it is to be used in no case being mentioned, an index key 
being reserved for the physician's private use. 

Issued in an exceedingly neat book form (6x8 inches), strongly bound in 
cloth; price, ^^1.50. 

\* Specimen lists, etc. mailed on application to publisher. 



SAUNDERS' QUESTION COMPENDS. 

Arranged in Question and Answer Form. 

TEE LATEST, CHEAPEST, and BEST ILLUSTEATED 
SEEIES OF COMFENSS EVEE ISSUED. 



Now the Standard Authorities in Medical Literature 

WITH 

Students and Practitioners in every City of the United 

States and Canada. 



THE REASON V/HY. 

They are the advance guard of " Student's Helps *' — that DO help; they are 
the leaders in their special line, well and authoritatively written by able men, 
lohOi as teachers in the large colleges^ know exactly what is wanted by a student 
preparing for his examinations. The judgment exercised in the selection of 
authors is fully demonstrated by their professional elevation. Chosen from the 
ranks of Demonstrators, Quiz-masters, and Assistants, most of them have be- 
come Professors and Lecturers in their respective colleges. 

Each book is of convenient size (5x7 inches), containing on an average 250 
pages, profusely illustrated, and elegantly printed in clear, readable type, on 
fine paper. 

The entire series, numbering twenty- four subjects, has been kept thoroughly 
revised and enlarged when necessary, many of them being in their fourth and 
fifth editions. 

TO SUM UP. 

Although there are numerous other Quizzes, Manuals, Aids, etc. in the mar- 
ket, none of them approach the ** Blue Series of Question Compends ;'* and 
the claim is made for the following points of excellence : 

1. Professional distinction and reputation of authors. 

2. Conciseness, clearness, and soundness of treatment. 

3. Size of type and quality of paper and binding. 

%* Any of these Compends will be mailed on receipt of price. 
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I. ESSENTIALS OF PHYSIOLOGY. By H. A. Hare, M. D., Pro- 
fessor of llierapeulics and Materia Medica in the Jefferson Medical Col- 
lege of Philadelphia; Physician to St. Agnes' Hospital and to the Medical 
Dispensary of the Children's Hospital ; Laureate of the Royal Academy 
of Medicine in Belgium, of the Medical Society of London, etc. Third 
edition, revised and enlarged by the addition of a series of handsome 
plate illustrations taken from the celebrated " Icones Nervorum Capitis" 
of Arnold. Crown 8vo, 230 pages, numerous illustrations. Price, Cloth, 
$1.00 net; interleaved for notes, $1.25 net. 

" An exceedingly useful little compend. The author has done his work thoroughly and 
well. The plates of the cranial nerves from Arnold are superb." — yournal of American 
Medical Association. 



2. ESSENTIALS OF SURGERY, containing also Venereal Diseases, 

Surgical Landmarks, Minor and Operative Surgery, and a Complete De- 
scription, together with full Illustrations, of the Handkerchief and Roller 
Bandages. By Edward Martin, A.M., M.D., Clinical Professor of 
Genito-Urinary Diseases, Instructor in Operative Surgery, and Lecturer on 
Minor Surgery, University of Pennsylvania ; Surgeon to the Howard Hos- 
pital ; Assistant Surgeon to the University Hospital, etc. Fifth edition. 
Crown 8vo, 334 pages, profusely illustrated. Considerably enlarged by 
an Appendix containing full directions and prescriptions for the prepara- 
tion of the various materials used in Antiseptic Surgery; also several 
hundred recipes covering the medical treatment of surgical affections. 
Price, Cloth, j(i.cx); interleaved for notes, ^(1.25. 

" Written to assist the student, it will be of undoubted value to the practitioner, contain- 
ing as it does the essence of surgical work." — Boston Medical and Surgical Journal. 

'* Cleverly combines all the merits of condensation, while avoiding the errors of super- 
ficiality and inaccuracy." — University Medical Magazine. 

3. ESSENTIALS OF ANATOMY, including the Anatomy of the 

Viscera. By Charles B. Nancrede, M. D., Professor of Surgery and 
of Clinical Surgery in the University of Michigan, Ann Arbor; Cor- 
responding Member of the Royal Academy of Medicine, Rome, Italy ; 
late Surgeon to the Jeflferson Medical College, etc. Fifth edition. Crown 
8vo, 380 pages, 180 illustrations. Enlarged by an Appendix containing 
over sixty illustrations of the Osteology of the Human Body. The whole 
based upon the last (eleventh) edition of Gray's Anatomy. Price, Cloth, 
$1.00; interleaved for notes, $1,25. 

** Truly such a book as no student can afford to be without." — American Practitioner 
and Neivs. 

"The questions have been wiseljr selected and the answers accurately and concisely 
given." — University Medical Magazine. 
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4. ESSENTIALS OF MEDICAL CHEMISTRY, ORGANIC AND 
INORGANIC, containing also Questions on Medical Physics, Chemical 
Physiology, Analytical Processes, Urinalysis, and Toxicology. By Law- 
rence Wolff, M D., Demonstrator of Chemistry, Jefferson Medical Col- 
lege ; Visiting Physician to the German Hospital of Philadelphia ; Member 
of Philadelphia College of Pharmacy, etc. Fourth and revised edition, 
with an Appendix. Crown 8vo, 212 pages. Price, Cloth, %\.oq\ inter- 
leaved for notes, iJ5i.25. 

*' The scope of this work is certainly equal to that of the best course of lectures on Med- 
ical Chemistry." — Pharmaceutical Era. 



" We could wish that more books like this would be written, in order that medical students 
ght thus early become interested in what is oftei 
medical study.' — Medical and Surg^ical Reporter. 



might thus early become interested in what is often a difficult and uninteresting branch of 



5. ESSENTIALS OF OBSTETRICS. By W. Easterly Ashton, 

M. D., Professor of Gynecology in the Medico-Chirurgical College of 
Philadelphia; Obstetrician to the Philadelphia Hospital. Third edition, 
thoroughly revised and enlarged. Crown 8vo, 244 pages, 75 illustrations. 
Price, Cloth, $1.00 ; interleaved for notes, $1.25. 

" An excellent little volume containing correct and practical knowledge. An admirable 
compend, and the best condensation we have seen." — Southern Practitioner. 

"Of extreme value to students, and an excellent little book to freshen up the memory of 
the practitioner." — Chicago Medical Times. 

6. ESSENTIALS OF PATHOLOGY AND MORBID ANAT- 

OMY. By C. E. Armand Semple, B. A., M. B., Cantab. L. S. A., 
M. R. C. P. Lond., Physician to the Northeastern Hospital for Children, 
Hackney; Professor of Vocal and Aural Physiology and Examiner in 
Acoustics at Trinity College, London, etc. Crown 8vo, 174 pages, illus- 
trated. Sixth thousand. Price, Cloth, j^i.oo; interleaved for notes, $1.25. 

** A valuable little volume — truly a multum in parvo." — Cincinnati Medical Ne^vs. 

"The volume is very comprehensive, covering the entire field of pathology." — St. Joseph 
Medical Herald. 

7. ESSENTIALS OF MATERIA MEDICA, THERAPEUTICS, 

AND PRESCRIPTION-WRITING. By Henry Morris, M. D., 
late Demonstrator, Jefferson Medical College; Fellow of the College of 
Physicians, Philadelphia; co-editor Biddle's Materia Medica; Visiting 
Physician to St. Joseph's Hospital, etc. Fourth edition. Crown 8vo, 250 
pages. Price, Cloth, $1.00; interleaved for notes, $1.25. 

'* One of the best compends in this series. Concise, pithy, and clear, well suited to the 
purpose for which it is prepared." — Medical and Surgical Reporter. 

*' The subjects are treated in such a unique and attractive manner that they cannot fail to 
impress the mind and instruct in a lasting msiXiti^x."— Buffalo Medical and Surgical yourna/. 
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8, 9. ESSENTIALS OP PRACTICE OP MEDICINE. Bj Hesolt 

Morris, M. D., author of *' Essentials of Materia Medica," etc., with an 
Appendix on the Clinical and Microscopical Examination of Urine, bj 
Lawrence Wolff, M. D., author of ** Essentials of Medical Ch e n u s U y," 
etc. Colored (Vogel) urine scale and numeroos fine illnstzations. Third 
edition, enlarged by some three hundred essential formnbe, selected from 
the writings of the most eminent authorities of the medical profession, 
collected and arranged by William M. Powell, M. D., aothcx' of 
** Essentials of Diseases of Children." Crown 8vo, 460 pages. Price, 
Cloth, I2.00. 



«« ' 



The teaching it sound, the presentation graphic, matter as fiill as mig^ be desixed, and 
the style attractive."— >4«»*ri(ra>» Practitioner and Newt, 

** A first-class practice of medicine boiled down, and giving the real essentials in as few 
words as is consistent with a thorough understanding of the subject." — Medical Brief, 

** Especially full, and an excellent illustration of what the best of the compends can be 
made to be." — Gaitlard* Medical Journal. 



10. ESSENTIALS OP GYNECOLOGY. By Edwin B. Cragin, 
M. D., Attending Gynaecologist, Roosevelt Hospital, Out-Patients* Depart- 
ment ; Assistant Surgeon, New York Cancer Hospital, etc. Fourth edi- 
tion, revised. Crown 8vo, 198 pages, 62 fine illustrations. Price, Cloth, 
$1.00; interleaved for notes, $1.25. 

" This is a most excellent addition to this series of question compends. The style is con- 
cise, and at the same time the sentences are well rounded. This renders the book far more 
easy to read than most compends, and adds distincdy to its value." — Medical and Snrgical 
Reporter. 

** Useful not only to the student who is barely at the threshold of professional life, but to 
the busy practitioner as well."— AVw Vork Medical journal. 



IX. ESSENTIALS OF DISEASES OF THE SKIN. By Henry W. 
Stelwagon, M. D., Clinical Lecturer on Dermatology in the Jefferson 
Medical College, Philadelphia; Physician to the Skin Service of the 
Northern Dispensary ; Dermatologist to Philadelphia Hospital ; Physician 
to Skin Department of the Howard Hospital ; Clinical Professor of Der- 
matology in the Woman's Medical College, Philadelphia, etc. Third edi- 
tion. Crown Svo, 270 pages, 86 illustrations, many of which are original. 
Price, Cloth, li.oo; interleaved for notes, I1.25 net. 

" An immense amount of literature has been gone over and judiciously condensed by the 
writer's skill and experience."— AVw Vork Medical Record. 

** The book admirably answers the purpose for which it is written. The experience of the 
reviewer has Uught him that just such a book is needed."— A^^racr York Medical Journal. 
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12. ESSENTIALS OF MINOR SURGERY, BANDAGING, AND 
VENEREAL DISEASES. By Edward Martin, A.M., M.D., 
author of " Essentials of Surgery," etc. Second edition. Crown 8vo, 
thoroughly revised and enlarged, 78 illustrations. Price, Cloth, $1.00; 
interleaved for notes, t^i.25. 

" Characterized by the same literary excellence that has distinguished previous numbers 
of this series of compends." — American Practitioner and News. 

"The best condensation of the subjects of which it treats yet placed before the ^ro- 
ks&xon."— Medical News^ Philadelphia. 

" A capital little book. The illustrations are remarkably clear and intelligible." — Aus- 
tralian Medical Gazette. 

" We have nothing but praise for the subject-matter of this hock."— Bristol Medico-Chi- 
rurgical Journal. 



13. ESSENTIALS OF LEGAL MEDICINE, TOXICOLOGY, 
AND HYGIENE. By C. E. Armand Semple, M. D., author of " Es- 
sentials of Pathology and Morbid Anatomy." Crown 8vo, 212 pages, 
130 illustrations. Price, Cloth, |i.oo; interleaved for notes, I1.25. 

" The leading points, the essentials of this too much neglected portion of medical science, 
are here summed up systematically and <^ts:t\y .'* —^mthern Practitioner. 

" But for the author's judicious condensation of facts, the information it contains would be 
sufficient to fill an ordinary octavo volume." — College and Clinical Record. 



14. ESSENTIALS OF REFRACTION AND DISEASES OF 
THE EYE. By Edward Jackson, A. M., M. D., Professor of Dis- 
eases of the Eye in the Philadelphia Polyclinic and College for Graduates 
in Medicine ; Member of the American Ophthalmological Society ; Fel- 
low of the College of Physicians of Philadelphia ; Fellow of the American 
Academy of Medicine, etc. ; and ESSENTIALS OF DISEASES OF 
THE NOSE AND THROAT. By E. Baldwin Gleason, S. B., 
M. D., Clinical Professor of Otology, Medico-Chirurgical College, Phila- 
delphia ; Surgeon in charge of the Nose, Throat, and Ear Department of 
the Northern Dispensaiy of Philadelphia ; formerly Assistant in the Nose 
and Throat Dispensary of the Hospital of the University of Pennsylvania, 
and Assistant in the Nose and Throat Department of the Union Dispen- 
sary, etc. Two volumes in one. Second edition. Crown 8vo, 294 pages, 
124 illustrations. Price, Cloth, |i.oo; interleaved for notes, I1.25. 

^ **A valuable book to the beginner in these branches, to the student, to the busy prac- 
titioner, and as an adjunct to more thorough reading. The authors are capable men, and as 
successful teachers, know what a student most needs."— AVze; York Medical Record. 

** Very valuable, since in both sections is given about all that a candidate for examinatioo 
is required to Xitioyt ." —Medical Times and Hospital Gaaette, 
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Z5. ESSENTIALS OF DISEASES OF CHILDREN. By William 
M. Powell, M.D., Attending Physician to the Mercer House for Invalid 
Women at Atlantic City, N.J. ; late Physician to the Clinic for the Dis- 
eases of Children in the Hospital of the Univei-sity of Pennsylvania and 
St. Clement's Hospital ; Instructor in Physical Diagnosis in the Medical 
Department of the University of Pennsylvania. Crown 8vo, 216 pages. 
Price, Cloth, t\.oo\ interleaved for notes, $1.25. 

** This work is gotten up in the clear and attractive style that characterzes the Saunders 
Series. It contains in appropriate form the gist of all the best works in the department to 
which it rclatcb." — American Practitioner and Nrws. 

" The book contains a series of important questions and answers, which the student will 
find of great utility in the examination of children." — Annals 0/ Gynetcohgy. 

z6. ESSENTIALS OF EXAMINATION OF yRINE. By Law. 

RENCE Wolff, M. D., author of " Essentials of Medical Chemistry," etc. 
Colored (Vogel) urine scale and numerous illustrations. Crown 8vo. 
Price, Cloth, 75 cents. 

*' A little work of decided value." — University Medical Magazine. 

" A good manual for students, well written, and answers, categorically, many questions 
beginners are sure to ask." — New York Medical Record. 

" The questions have been well chosen, and the answers are clear and brief. The book 
cannot fail to be useful to students." — Medical and Surgical Reporter. 

17. ESSENTIALS OF DIAGNOSIS. By Solomon Solis-Cohen, 
M. D., Professor of Clinical Medicine and Applied Therapeutics in the 
Philadelphia Polyclinic, and Augustus A. Eshner, M. D., Instructor in 
Clinical Medicine, Jefferson Medical College, Philadelphia. Crown 8vo, 
382 pages, 55 illustrations, some of which are colored, and a frontispiece. 
Price, $1.50 net. 

" A good book for the student, properly written from their standpoint, and confines itself 
well to its text." — New York Atedical Record. 

"Concise in the treatment of the subject, terse in expression of fact. . . . The work is 
reliable, and represents the accepted views of clinicians of to-day."— y|w^r/V-rt« Journal of 
Medical Sciences. 

" The subjects are explained in a few well-selected words, and the required ground has 
been thoroughly gone over." — International Medical Magazine. 

18. ESSENTIALS OF PRACTICE OF PHARMACY. By Lucius 
E. Sayre, M. D., Professor of Pharmacy and Materia Medica in the Uni- 
versity of Kansas. Second edition, revised and enlarged. Crown 8vo, 
200 pages. Price, Cloth, ;j5i.oo; interleaved for notes, $1.25. 

" Covers a great deal of ground in small compass. The matter is well digested and 
arranged. The research questions are a valuable feature of the book." — Albany Medical 
A nnals. 

" The best quiz on Pharmacy we have yet examined." — National Drug Register. 

" The veteran pharmacist can peruse it with pleasure, because it emphasizes his grasp 
upon knowledge already gleaned."— ^«/*r« Drug Record. 
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20. ESSENTIALS OP BACTERIOLOGY : A Concise and Syste- 
matic Introduction to the Study of Micro-organisms. By M. V. 
Ball, M. D., Assistant in Microscopy, Niagara University, Buffalo, N. Y. ; 
late Resident Physician, German Hospital, Philadelphia, etc. Second edi- 
tion, revised. Crown 8vo, 200 pages, 81 illustrations, some in colors, and 
5 plates. Price, Cloth, $1.00; interleaved for notes, $1.25. 

" The amount of material condensed in this little book is so great, and so accurate are 
the formulae and methods, that it will be found useful as a laboratory handbook." — Medical 
News. 

** Bacteriology is the keynote of future medicine, and every physician who expects success 
must familiarize himself with a knowledge of germ-life— the agents of disease. This little 
book, with its beautiful illustrations, will give the students, in brief, the results of years of 
study and research unaided." — Pacific Record 0/ Medicine and Surgery. 

"Thoroughly practical, very concise, clear, well-written, and sufficiently illustrated. . . . 
The best book of the kind in the English language." — Medical and Surgical Reporter. 

21. ESSENTIALS OF NERVOUS DISEASES AND INSANITY, 
their S3rmptom8 and Treatment. By John C. Shaw, M. D., Clinical 
Professor of Diseases of the Mind and Nervous System, Long Island Col- 
lege Hospital Medical School ; Consulting Neurologist to St. Catherine's 
Hospital and to the Long Island College Hospital ; formerly Medical Super- 
intendent King's County Insane Asylum. Second edition. Crown 8vo, 186 
pages, 48 original illustrations, mostly selected from the Author's private 
practice. Price, Cloth, $1.00 \ interleaved for notes, lii.25. 

"Clearly and intelligently written."— ^m/<w» Medical and Surgical youmal. 

"A valuable addition to this series of compends, and one that cannot fail to be appreciated 
by all physicians and students."— iJ/<rrf/Va/ Brief. 

. ".P''•.5^*.^'? X""**' ** excellent. The engravings are well executed and very interest- 
ing."— Af<r<//f a/ Times and Register. 

** Written with great clearness, devoid of verbosity, it encompasses in a brief space a vast 
amount of valuable mformation."— /W^^ Medical Record. 

22. ESSENTIALS OF PHYSICS. By Fred J. Brockway, M. D., 
Assistant Demonstrator of Anatomy in the College of Physicians and Sur- 
geons, New York. Second edition. Crown 8vo, 320 pages, 155 fine illus- 
trations. Price, Cloth, |i.oo net ; interleaved for notes, %\.2i net. 

" The publisher has again shown himself as fortunate in his editor as he ever has been in 
the attractive style and make-up of his compends."— .4 w^r/Va« Practitioner and News. 

♦«llS'°?'*i7* *^ir*^?'.2"^ "*;*^^ '*"°^ ®^ ^^^ subject, is well written, and is copiously illus- 
trated. —New York Medtcal Record. » r j 

^^iy^\-^^^^°^ **" dealt with the subject in a manner that will make the theme not only 
comparatively easy, but also of inttnsx."— Medical Neivs, Philadelphia. 

Cry«J?tf?45^!y^r«S *'*''""*S*^^*'° *' '^« ^*"ds of students and physicians. "-^w*r«:a» 
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23. ESSENTIALS OP MEDICAL ELECTRICITY. By D. D. 

Stewart, M. D., Demonstrator of Diseases of the Nervous System and 
Chief of the Neurological Clinic in the Jefferson Medical College ; Phy- 
sician to St. Mary's Hospital and to St. Christopher's Hospital for Chil- 
dren, etc. ; and E. S. Lawrance, M. D., Chief of the Electrical Clinic, 
and Assistant Demonstrator of Diseases of the Nervous System in the 
Jefferson Medical College, etc. Crown 8vo, 148 pages, 65 illustrations. 
Price, Cloth, t^i.oo; interleaved for notes, lil.25. 

" The selection and arrangement of material are done in a skilful manner. It gives, in a 
condensed form, the principles and science of electricity and their application in the practice 
of medicine." — Annals 0/ Surgery. 



24. ESSENTIALS OF DISEASES OF THE EAR. By E. B. 

Gleason, S. B., M. D., Clinical Professor of Otology, Medico-Chirurgical 
College, Philadelphia ; Surgeon in Charge of the Nose, Throat, and Ear 
Department of the Northern Dispensary of Philadelphia; formerly As- 
sistant in the Nose and Throat Dispensary of the Hospital of the Univer- 
sity of Pennsylvania, and Assistant in the Nose and Throat Department 
of the Union Dispensary. 89 illustrations. Price, Cloth, 1 1. 00; inter- 
leaved for notes, I1.25. 

This latest addition to the Saunders Compend Series accurately represents 
the modern aspect of otological science. The effort has been made to state the 
Essentials of Otology concisely, without sacrificing accuracy to brevity, and the 
book, while small in compass, is logically and capably written; it comprises up- 
ward of 150 pages, with 89 illustrations, most of which are from original 
sources. 

** An admirable book, and well fulfils the object for which it was written." — Brooklyn 
Medical Journal. 

"Just the book to put into the hands of a student, and cannot fail to give him a useful 
introduction into ear afffictions ; the question and answer style, which is adopted throughout 
the book, is we believe the best method of impressing facts permanently on the mind." — 
Liverpool Medico-Chirurgical Journal^ England. 



MEDIOAL WOBKSJHJPBEPAEATION. 

AN AMERICAN TEXT-BOOK OF APPLIED THERAPEUTICS. 

Edited by James C. Wilson, M. D., Professor of Practice of Medicine and 
Clinical Medicine, Jefferson Medical College, Philadelphia. This work will 
contain the contributions of over forty eminent American practitioners. 

TEXT-BOOK OF THE PATHOGENIC BACTERIA. Specially 
written for Students of Medicine. By Joseph McFarland, M. D., 
Demonstrator of Pathological Histology, and Lecturer on Bacteriology, in 
the Medical Department of the University of Pennsylvania, etc. Finely 
illustrated. (In press.) 
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TEXT-BOOK OF EMBRYOLOGY. By John C. Heisler, M. D., 
Prosector to the Professor of Anatomy, Medical Department of the Uni- 
versity of Pennsylvania. (Preparing.) 

ATLAS OF SKIN DISEASES AND SYPHILITIC AFFECTIONS. 

Translated from the French, and Edited by J. J. Pringle, M. B., F. R. C. P., 
Assistant Physician to, and Physician to the Department for Diseases of the 
Skin at, the Middlesex Hospital, London. The photo-lithochrome pictures 
are from models in the Museum of the Saint-Louis Hospital, Paris. 

SURGICAL DIAGNOSIS AND TREATMENT. By J. W. Mac- 
Donald, M. D., Graduate of Medicine of the University of Edinburgh; 
Licentiate of the Royal College of Surgeons of Edinburgh ; Professor of 
the Practice of Surgery and of Clinical Surgery in Minneapolis College 
of Physicians and Surgeons; Surgeon to Wisconsin Central Railway, etc. 
(In press.) 

OBSTETRIC ACCIDENTS, EMERGENCIES, AND OPERA- 
TIONS. By L. Ch. Boisliniere, M. D., Emeritus Professor of Ob- 
stetrics in the St. Louis Medical College ; Consulting Physician to the St. 
Louis Female Hospital and to the St. Ann Lying-in Asylum, etc. 

An invaluable guide for the practitioner when thrown on his own resources 
in obstetric emergencies. 

PRACTICAL POINTS IN NURSING. For Nurses in Private 
Practice. By Emily A. M. Stoney, Graduate of the Training School 
for Nurses, Lawrence, Mass.; Superintendent of Training-School foi 
Nurses, Carney Hospital, South Boston, Mass. 

A vade-mecum for the private nurse, and an efficient teaching-book for train- 
ing-schools. 

MANUAL OF ANATOMY. By Irving S. Haynes, M. D,, Adjunct 
Professor of Anatomy and Demonstrator of Anatomy, Medical Depart- 
ment of the University of the City of New York, etc. Beautifully illus- 
trated by about 125 half-tone cuts reproduced direct from photographs of 
dissections; also 40 diagrams representing in outline the more intricate 
plates, thus thoroughly bringing before the student the points similar works 
have failed to elucidate. (In press. Ready shortly.) 

ESSENTIALS OF EMBRYOLOGY. By J. P. Tunis, M. D., Assistant 
Demonstrator of Anatomy, University of Pennsylvania. 

LANGUAGE OF DISEASE. By S. Solis-Cohen, M. D. 



IMPORTANT ANNOUNCEMENT. 



AMERICAN YEAR-BOOK OF MEDICINE and SURGERY. 

Edited by GEORGE M. GOULD, A. M., M. D. 

Assisted by Eminent American Specialists and Teachers. 



Notwithstanding the rapid multiplication of medical and surgical works, 
still these publications fail to meet fully the requirements of the general physician^ 
inasmuch as he feels the need of something more than mere text-books of well- 
known princij)les of medical science. Mr. Saunders has long been impressed 
with this fact, which is confinned by the unanimity of expression from the pro- 
fession at large, as indicated by advices from his large corps of canvassers. 

This deficiency would best be met by current journalistic liieratuie, but most 
practitioners have scant access to this almost unlimited source of information, 
and the busy practiser has but little time to search out in periodicals the many 
interesting cases whose study would doubtless be of inestimable value in his 
practice. Therefore, a work which places before the physician in convenient 
form an epitomizatwn of this literature by persons competent to pronounce upon 

The Value of a Discovery or of a Method of Treatment 

cannot but command his highest appreciation. It is this critical and judicial 
function that will be assumed by the Editorial staff of the " American Year- 
Book of Medicine and Surgery." 

It is the special purpose of the Editor, whose experience peculiarly qualifies 
him for the preparation of this work, not only to review the contributions to 
American journals, but also the methods and discoveries reported in the leading 
medical journals of Europe, thus enlarging the survey and making the work 
characteristically international. These reviews will not simply be a series of 
undigested abstracts indiscriminately run together, nor will they be retrospective 
of " news " one or tivo years old, but the treatment presented will be synthetic 
and dogmatic, and will' include only what is new. Moreover, through expert 
condensation by experienced writers these discussions will be 

Comprised in a Single Volume of about looo Pages. 

The work will be replete with original and selected illustrations skilfully 
reproduced, for the most part in Mr. Saunders' own studios established for the 
purpose, thus ensuring accuracy in delineation, affording efficient aids to a right 
comprehension of the text, and adding to the attractiveness of the volume. 
Prices : Cloth, $(i.^o net; Half Morocco, jJJy.SO net. 

W. B. SAUNDERS, Publisher, 

925 Walnut Street, Philadelphia. 
30 



LAN^ MEDICAL LIBRAkV^ 



v> avoid Ir , th*. . book should be r 'turned on 
or 1)ef;r^ tht date last stamped i.elow. 



